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Sketch of the Life and Work of John C. 
Hoadley. 





The decease of J. C. Hoadley removes one 
of the most eminent and useful mechanical 
engineers in this country. Two weeks ago 
we published a brief sketch of his career, and 
this week present a portrait engraved from a 
recent phvtograph. Six years ago Mr. 
Hoadley took quite an active interest in the 


organization of the American Society of, 


Mechanical Engineers. All its mem- 
bers were asked to give sketches of 
their engineering experience, and the 
sketch then furnished by Mr. Hoad- 
ley we publsh herewith. It is dated 
March 29th, 1580 : 

‘*Born at Turin, ,Lewis county, 
New York, December 10th, 1818. 
Between the ages of fourteen 
and seventeen, worked about two 
years in a machine shop at wood 
and iron work. In the fall of the 
year 1835 was engaged a few months 
ina preliminary survey for a rail- 
way from Utica, N. Y., to Bing- 
hamton,underJ.D.Allen. Attended 
the Utica Academy the following 
winter and made special studies of 
algebra, geometry, and surveying. 
In May, 1836, began as chainman, 
a long course of training in prac- 
tical civil engineering on the en- 
largement of the Erie Canal, under 
Holmes Hutchinson, chief engineer ; 
Squire Whipple, first assistant ; and 
O. W. Storey, second assistant. 
During the summer, at intervals of 
tield work, and after the close of 
such work in the fall, was kept em- 
ployed in the office in Utica at 
drawing upon maps and plans. 

‘*The following 
engaged in field work, successively 
as rod man, leveler, surveyor, etc., 
etc., and in the fall, with O. W. 
Storey as my only assistant, in sub- 
ordinate charge of work of enlarge- 
ment at Syracuse, N. Y. 

‘*T continued this employment, 
having in the year 1840 charge of 
a surveying party locating the line 
of the enlarged canal between Utica 
and Rome, until the suspension of 


summer again 


‘The works of three distinct companies 
were under my charge—the Lancaster Mills, 
the Clinton Company, and the Lancaster Quilt 
Company—and the work embraced dams, 
canals, wheel pits, water wheels, steam engine 


foundations, and steam engines, mills, dye | 


houses, boiler houses, boiler settings, and 
chimneys, roads and streets, houses, churches, 
hotel, water works, etc.—a manufacturing 
village. 


‘I also did much mechanical drawing fo, | 
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| took charge of the Lawrence Machine Shop 
Mr. McKay as agent and soon afterwards as 
treasurer, and I as superintendent of the shop, 
a large concern, employing at times as many 
/as 750 men. 
‘*When in 1855 Mr. McKay retired from 
‘the management, I undertook, reluctantly, 
| the duties of agent and general superintend- 
| ent, and remained in that position until the 
shop was closed in 1857. 
‘** While there I had a large corps of drafts- 
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work on the enlargement ; and afterwards, with | Erastus B. Bigelow upon machines he was! men in my employ, yet made many entire 


Edward H. Brodhead, as my only assistant, on 
the Black River Canal, the Chenango Canal, 
and the enlargement of the Erie Canal, 
between Little Falls and Syracuse; engaged 
in measuring quantities of work done 
on contracts, mostly unfinished ; in survey- 
ing and computing fhe quantity of land taken 
for the enlargement, and in attendance upon 
the Canal Board and the Canal Appraisers on 
questions of damages. 

‘* My experience upon this work embraced 
no little mechanical engineering, such as 
bridges, weigh locks, etc. On the last day of 
December, 1844, I quitted* the service of the 
State of New York after more than eight and 
a half years of continuous employment, and 
on the first day of the year 1845 took charge, 
as civil engineer, of the extensive works then 
recently begun by Erastus B. Bigelow and 


his brother Horatio H. Bigelow, in the 


southerly part of the town of Lancaster, 
Worcester County, Mass., which has since 
been erected into the town of Clinton. 


designing and inventing; and saw and ex- 
amined, critically, a great variety of ma- 
chinery, and became acquainted with many 
eminent machinists and familiar with their 
work, and to a certain extent with their 
shops. I need only name George H. Corliss, 
Thomas T. Hill, William Mason, and John 
C. Whitin. 

‘On the first day of November, 1848, I 
went from Lancaster to Pittsfield, Berkshire 


county, Mass., and became the partner of | 


Gordon McKay, under the firm name of 
McKay & Hoadley, in a machine shop founded 
by Mr. McKay a few years earlier, and entered 
upon designing and constructing steam en- 
gines, water wheels, and general machinery. 
My particular duties embraced designing, 
drawing, and superintendence of the shop, to 
all which Mr. McKay also gave unremitting 
attention. 

‘*In February, 1852, Mr. McKay and [I left 
Pittsfield together upon the solicitation of the 
Essex Company, and went to Lawrence and 


| sets of drawings myself— drawings for wooden 
patterns to cast iron patterns from, drawings 
to finish the iron patterns by, and final draw- 
ings to finish the machines by. ‘The work was 


of great variety—-woolen and cotton ma- 
chinery of all kinds, paper machinery, cord- 
age machinery, printing presses, stationary 
steam engines of many sizes, locomotives, tur- 
bine and other water wheels, shafting, and 
many other general and special machines. 

‘*In the year 1857 I began the manufac- 
ture, on my own account, of portable steam 
engines—a business which had grown to some 
importance, when it was interrupted by the 
outbreak of the War of the Rebellion in 1861. 
In February, 1862, I went to New Bedford, 
Mass., and took charge of the Copper Rolling 
Mill and other works of the New Bedford 
Copper Company, then nearly ready to start, 
leaving my own business in Lawrence under 
the care of a foreman and a clerk, who soon 
afterwards became my partners. 


‘* In 1866 I left New Bedford, and for one 
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year managed the business of the McKay Sew- 
ing Machine Association (in which I had ac- 
quired a very large interest) during Mr. 
McKay’s absence in Europe, as his attorney, 
in fact, and as agent of the association. 

‘*On his return in 1867 I returned to Law- 
rence, bought out my partners, and resumed 
the immediate care of my portable steam 
engine business, which I carried on until 
1877, when, having sustained heavy losses 
(amounting to $250,000), my capital being 

inadequate to the proper prosecu- 

tion of busiress, and so tied up 
as to be unavailable, for the time, 
for the payment of my debts, I gave 
up the business, and began practice 
as consulting engineer and scientific 
and mechanical expert. 
received the 
degree of A. M. 


‘*T have honorary 
Williams 


been from its com- 


from 
College, have 
mencement one of the Board of 
Trustees of the Massachusetts In. 
stitute of Technology, and have been 
for seven years a member os the 
Massachusetts State Board of Health 
State 


Health, Lunacy and Charity) as the 


(and now of the Board of 
‘engineer’ member of said Board.” 
One of the distinguishing t ‘site 
of Mr. Hoadley’s character was his 
willingness to help those who were 
striving to obtain a mechanical edu- 
cation. " His readiness to assist and 
young 
knowledge of mechanical work is so 


encourage men seeking a 
well shown in an article entitled 
‘Engineering Reminiscences,” which 
he wrote for the AMERICAN Ma- 
CHINIST, that we reproduce that 
article from our issue of January 8, 
1881 : 

‘‘In the year of grace 1347—what 
an old date!—more than a third of 
I was engaged as 
civil engineer, with of the 


duties of a mechanical engineer, in 


a century ago, 


sole 


superintending the construction of 
mills and factories with their dams, 
canals and other appliances of water 
power, auxiliary steam power, and 
the streets, houses and public build- 
ings of a manufacturing village, soon 
to grow into a separate town, ip 
the interior of Massachusetts. A machine 
shop, under the skillful management of an 
excellent mechanic of sturdy character, em- 
ploying three to four score workmen, of 
whom about one-fourth were apprentices, 
formed a part of the enterprise. 

‘‘The working hours were long, from six 
o’clock in the morning till half-past seven at 
night, with thirty minutes out for breakfast 
and forty minutes for dinner, with ten min- 
utes additional in each case for * washing 
up,’ all tools meanwhile being kept running 
as far as possible. Among the apprentices 
was to be found almost evefy grade of ability, 
and a considerable range of education, from 
utter iJliteracy to fair mastery of the branches 
of ordinary English education then taught in 
rural New England schools. One _ bright- 
eyed, rosy-cheeked English boy, good-look- 
ing, almost handsome, in spite of a hare-lip, 
whom I had picked out of a gang of laborers, 
digging knee deep in water for the founda- 
tion of a wheel pit, and who had been taken 


as an apprentice at my earnest and persistent 
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solicitation, could neither read nor write. 
Among the younger journeymen was @ man 
of active, restless mind, envious rather than 
ambitious, jealous, but not emulous, known 
as one of those pestilent fanatics, a *ten- 
hour-man.’ He was a born agitator, and 
strove hard, but with slight success, to gain 
influence among his fellow workmen. Of 
course his economic views were little to the 
taste of his employers, but no one thought 
of his being molested on account of them ; 
and the idea of his discharge for any such 
reason would have shocked the public con- 
science and the moral sense of employers 
and employed alike. And here I desire to 
say, by way of parenthesis, that in the course | 
of forty years of intimate and confidential | 
business intercourse with employers of labor 
in Massachusetts—part of the time myself 
a large employer—I never heard of a single 
instance of discharge, actual or threatened, 
of intimidation, solicitation or attempted 
influences, carried to a degree imcompatible 
with perfect freedom of opinion and action 
and entire self-respect, on the part of any 
proprietor, agent, superintendent or fore- 
man, towards any workingman, touching 
his political or religious opinions or actions. 

‘“‘To resume my story: One evening in 
midsummer, after ‘ bell-time,’ three or four 
apprentices in the machine shop came to 
my office, where my duties generally kept me 
long after the more privileged ‘ workingmen’ 
were abed and asleep, and asked me, with 
hesitation and timidity, if I would give 
some lessons in mechanical drawing to a 
class of about a dozen young men in the 
shop and mills. The cordial and sympa- 
thetic response they met seemed to give 
them no less surprise than pleasure; and 
they frankly avowed that they had been 
taught by their ten-hour workingman’s friend 
to expect an angry rebuff. ‘ Of course,’ said 
he, ‘Mr. Engineer knows the value of an 
education, and won’t be such a fool as to 
cheapen his own attainments by sharing 
them with you.’ I hesitated a little, it is 
true, on account of severe illness in my 
far€ily, foreboding the greatest bereavement 
of my life, but promised an answer the fol- 
lowing evening. 

‘‘On stating the matter, as delicately and 
as deprecatingly as possible, to my invalid 
wife, she entered so heartily into the wishes 
of the young men, and urged my compli- 
ance with their request so eloquently, that I 
met them at the appointed time with a favor- 
able answer, and a statement of terms and 
conditions. I was to give twenty-four les- 
sons to a class of not less than ten, nor more 
than twelve, 
beginning at eight o’clock and ending when 
they pleased; I would stay as late as they 
would. My heart was enlisted in it; and 
who at thirty, knows what fatigue is? Each 
one was to bring a drawing board and a T- 
square of specified dimensions, two pencils, 
one hard, the other soft, a piece of India 
rubber, a ruler, a triangle—part of them 
with angles of 30, 60 and 90 degrees, part of 
45 and 90; a pair of dividers, a six-inch | 
scale, a bow-pen and bow-pencil, a drawing 
pen, and a candlestick and candle. All 
were to come with clean hands; to be 
prompt, attentive and diligent. Since they 
would be likely to care little for what cost | 
them nothing, I required a payment of three 
dollars for the course from each; and my | 
modest salary was not enough greater than 
their earnings to make this appear extor- | 
tionate. 

My modest room, crowded with twelve | 
drawing-boards, lighted by twelve candles, | 
toiled over by twelve sturdy young men, 
during three hours of warm, midsummer 
nights, was not a ‘bower of pleasance.’ 
There were windows on three sides of the 
room, so that the air was not so bad as might 
be supposed ; but currents of air made the 
candles drip and gutter—moths and ‘thieves’ 
made them hiss and sputter; and the toil of 
holding a hexagonal pencil in unaccustomed 
fingers, and the responsibility of keeping 
moist palms off the white paper, drew from 
many an anxious brow more copious streams 
than ever followed the most energetic use 
of the chipping hammer, emery stick, or file. | 


five evenings in each week, 





‘*T had selected simple subjects for each to 
copy—some on the same scale, some on @& 
reduced scale, and some with omissions, ad- 
ditions or variations. I gave them, at first, 
some general instructions, and went around 
from one to another, to show and to teach 
them how to hold dividers, scale, pencil; 
how to sharpen a pencil, how to draw lines— 
the very rudiments of the simplest kind of 
drawing. 

‘‘Some had nimble fingers, a dexterous 
touch, and made neat and accurate drawings 
of simple subjects from the first; some blot- 
ted and defaced their several 
lessons, but all made progress, and for the 
most part their improvement was surpris- 
ingly rapid. Had I stood in need of a 
draftsman, there were several who 
have been of real service to me before the 
course was ended. 

‘* The chances and changes of life during a 
third of a century have dispersed the mem- 
bers of this class; some are dead; there were 
as many degrees of success as there were of 
natural ability and antecedent preparation. 
Some had such application and such native 
parts, that circumstances could only have 
retarded, never have repressed, their rising 
to positions of usefulness. But all were 
benefited, and many have expressed to me 
their sense of the benefit in a touching man- 
ner. One, whom I am happy to count 
among my most valued friends, is at the 
head of the mechanical department of one 
of the greatest industrial establishments 
in the country, enjoys in the highest de- 
gree the confidence of his employers, the 
respect of his fellow-citizens, and the ameni- 
ties of social life ina home of elegance and 
refinement. It was my good fortune to 
have helped him at the start, but his clear 
mind and tireless energy must have gained 
recognition under any circumstances. This 
is doubtless true of others, but the English 
boy with a hare-lip most clearly showed the 
good effects of this slight assistance, and gave 
touching evidence of his appreciation of it. 


paper for 


would 


‘*Several years after I left the scene of this 
little incident and had engaged in manufac- 
turing machinery on my own account, I[ re- 
visited the thriving town, which had grown 
from the germ I had seen planted. 

‘*At one of the larger mills I found my 
English friend grown to a sturdy man, with 
a blonde mustache covering his hare-lip. His 
bright, expressive hazel eyes beamed with 
pleasure on meeting me, and he wrung my 
hand almost hard enough to start the blood 
from the nails. Drawing me aside he told me 
that he had been for years a repair hand in 
the mill where he then was, at good wages 
with steady work; that he was happily mar- 
ried, and had three fine children and a pleas- 
ant home with every comfort that heart could 
wish. ‘ And for all, thanks to you!’ He had 
always intended to make me a present of his 
first savings, and then had three hundred 
dollars saved expressly for me, which he 
me to accept. Of course I was 
touched, but told him, as delicately as possi- 
ble, that I could not take his hoarded earn- 
ings for a service already doubly paid—first 
by the stipulated fee; and again, and indeed 
many times, by the satisfaction I feel in the 
remembrance of it. I requested him to de- 
posit the sum he named in a savings bank 
for his children, and, if he insisted, in 
memory of me. With eyes brim full of 
tears, a voice choked beyond the power of 
utterance, and a still more excruciating 
squeeze of my hand, he assented, and [ left 
him. 

‘* Again I saw him, at the same mill, only a 
few years ago. More than twenty years had 
passed, he had grown old, and stout and 
gray, but looked prosperous and respectable 
—and was engineer in charge of two large 
Corliss steam engines, which silently testified 
by their perfect order to his faithful care. 
After a little chat, I inquired about his 
family. At the word his countenance fell, 
his eyes filled with tears, and his voice fal- 
tered, as he said : 

‘“** All gone! All, all gone!’ And he, poor 
fellow, soon followed them, as did my dear 
and valued friend, the agent of the mills, who 


begged 


| then stood beside me. 





‘* But most of my pupils still live; all are 
in places of respectability and usefulness, 
and I count each une a friend.” 
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Natural and Artificial Gas. 





The usual Board of Trade of a city is a 
body more ornamental than useful. This 
cannot be said of the Board of Trade of 
Scranton, Pa. This last named body occa- 
sionally issues a report, and there is almost 
invariably something in it that is worthy of 
notice. Primarily it is intended to be in the 
interest of Scranton, but it is also of interest 


to others. The report for 1886, now before 


us, treats the fuel question, especially with 
reference to gas fuel, and the vast accumula- 
tion of culm. Referring to natural gas, the 
report says : 


Like many another thing natural gas is no 
new discovery. It dates back before the 
Christian era, and the Chinese observed it 
3,000 years ago, and have obtained supplies 
in the Tsien Luon Tsing, from wells 3,000 
feet deep. * * * Its distribution is very 
wide over the known world, and it is materi- 
allly the same in China, on the Caspian Sea, 
and in America. Itis by no means a mysteri- 
ous visitor, yet its late arrival in such quanti- 
ties as are developed in the southwest of the 
State has occasioned surprise. Its intrinsic 
value will consist in its quantity and its per- 
sistence of pressure ; both of which qualities 
are already becoming very much involved in 
apprehension or in doubt. 

Could any locality be assured of an unfail- 
ing and an indefinite supply of natural gas, 
it would undoubtedly possess ideal attractions 
to domestic and industrial life. Were it not 
for its fitful stages, both in regard to quality 
and to exhaustion, it might possess a most 
determined future; but every record and the 
accumulation of experience, with some rare 
exceptions, serve to foretell the period of its 
existence. ‘‘ Its life is short,’ seems written 
over every gas district. 


The report also quotes Professor Lesley’s 
opinion that the supply of natural gas will 
not last for many years. Interesting figures 
are given asto the amount of culm or waste 
coal, as follows: 


The quantity of this material cannot be 
cl sely estimated. It has already reached 
millions upon millions of tons, and it lies 
upon every hand in great mountain piles, and 
can be had for the taking. The total yield 
of the Lackawanna Valley, since anthracite 
mining began in 1829, and carried to a for- 
eign as distinguished from a home market. 
has reached the enormous total of 167,109,600 
tons. ‘To these figures add, say 40,000,000 
tons of home consumption, and we have up- 
wards of 200,000,000 tons. Waste may be 
variously estimated; but, taking the early 
wasteful, as well as the later more economical 
period into consideration, there cannot be 
less than 20 per cént, or about 40,000,060 
tons of this valuable fuel now lying above 
ground. 

Allowing one-half of the amount of this 
tonnage to be waste, by the weathering of the 
coal, by use in filling and grading, and by 
firing at the culm bank, and we have yet 20,- 
000,000 tons; and we are increasing the 
amount yearly by a volume of 2,000,000 tons, 
an aggregate of natural substance going to 
waste unheard of and unparalleled. 


The cost of artificial gas made from this 
waste is thus given: 


The contemplation of the gas subject in the 
anthracite coal tields is almost like an Aladdin 
story. In scientific nomenclature, it may 
probably be designated as anthracite gas. 
Based upon the foregoing calculations, we 
have the cost per ton at the producer : 


One ton of waste at producer 
Labor handling same per ton............. 30 
Expenses of plant per ton 


100,000 cubic feet 
or less than two cents per thousand cubic feet. 

Incredible as may seem these figures, yet 
they are certainly approximately true, and 
will, undoubtedly, intime, be fully verified. 
The perfection of appliances is going on at a 
most rapid pace. 

The presence of the large proportions of 
hydrogen and carbonic oxide in this gas con- 
stitutes the intensest known heating element, 
and defies natural gas with its marsh gas and 
its heavy hydro-carbons, which have more 
illuminating, but less heating power. Prof. 
8. A. Ford, chemist of the Edgar Thompson 
Steel Works, making comparison between the 
effectiveness of Pittsburgh soft coal and the 
average quality of natural gas, reaches a con- 
clusion that 1,000 cubic feet of gas equals 
62.97 pounds. The equivalent of 1,000 feet 
of gas of a higher quality is 20 pounds of 
anthracite. There is no immediate fuel- pos- 
| sibility equal to anthracite gas. 
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From the foregoing figures as the cost of 
production the conclusion is reached that 
this artificial gas may economically take the 
place of natural gas, and that it is to be the 
fuel of the future. 
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Making the Schools Practical. 


(From the New York World.) 





Wendell Phillips once condemned the 
public schools of Boston for ‘‘ not teaching 
the pupils anything that the world will give 
them a living for knowing.” The criticism 
still holds good of most of the public schools 
in the country. They not only teach the 
children nothing that the world will give 
them a living for knowing or doing, but they 
do not, save in a few cases, teach them any- 
thing which will help them to get, without 
further fundamental instruction, the self- 
supporting knowledge or skill. 

All the friends of a more practical primary 
training for the young will commend the 
action of the Committee on Technical Educa- 
tion in asking of the Board of Estimate an 
appropriation of $50,000 with which to 
begin the work of introducing industrial 
training in the public schools of this city. 
It is proposed to secure steam power for a 
single room in some of the school buildings 
and establish a voluntary ‘‘ elective” course 
in the use of ordinary tools and machinery. 
The training of the hand, the eye, the judg- 
ment and the muscle of the pupils can thus 
be carried on in connection with the training 
of the mind. It has been found, in practical 
experiment, that the boys study better with 
the pleasant variation “of congenial hand- 
work. 

Let New York lead off in the direction of 
making public-school instruction more practi - 
cal and better suited to the needs of the great 
mass of scholars. 


——1 pe — 


The steam heating plant at Troy, N. Y., 
has been turned into a plant for making 
water gas, which is distributed through the 
pipes laid for the steara distribution. 
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Pernicious Engravings. 

A correspondent writes us: ‘‘ There should 
be a law forbidding the publication of dan- 
gerous wood-cuts. A recent publication gave 
an illustration of a darkey going by a frog 
pond and about to jab an inviting frog with 
the handle of a scythe carried over the dusky 
shoulder. The scythe was jerked downward 
with vim, and the poor darkey was decapitated. 
I was telling the incident in the shop, and to 
illustrate it took an adze which one of the 
fellows happened to have at hand. Inmy act 
of stabbing the frog the adze blade dropped 
down the handle and I got a cut in the back 
of my head.” 


< 


From time to time demands are heard for a 
Government control over steam boilers, more 
especially when some disastrous explosion 
occurs, drawing public attention to the sub- 
In the twenty years following 1864 
there was in Great Britain an average of 46.7 
boiler explosions per year, with averages, 
53.14 persons killed and 142.14 injured. In 
Germany, on the other hand, where the law 
on the subject is exceedingly stringent, the 
figures before us show that from 1877 to 1884 
inclusive, there were only 126 boiler explo- 
The 
numbers killed and injured averaged respect- 
ively 17.4 and 49.—J/ndustries. 


ject. 


sions, or an annual average of 15.75. 





—_- 

After to-day we expect to pay a little more 
attention to the editorial department of the 
daily. A man can’t repair boilers, build 
presses, nurse a sick baby, pull teeth, doctor 
burns and bruises, and edit a daily paper all 
at the same time, and we are only a man.— 
Independence (Mo.) Sentinel. 
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Several correspondents write us citing 
|chimneys higher than the chimney in Ger- 
|many referred to in our issue of Nov. 6. 


| They are quite right. 
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Practical Drawing. 





By J. G. A. Meyer. 
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80. To draw lines perpendicular to the hori- 
zontal lines we use the set squares, see Figs. | 
48 and 49. = These are made in the form of a| 
triangle, and by some draftsmen they are 
called ‘‘triangles.” They are sometimes 
framed together as shown in Fig. 48, and 
sometimes made solid as shown in Fig. 
49. Those that are framed together are gen- 
erally called open set squares, and the others 
solid set squares. The open ones are by far 
the best. It is always advisable for the 
student to provide himself with two different 
forms of set squares. One of these set squares 
being made with the perpendicular sides of 
equal length, the three sides forming two an- 
gles of 45 degrees, and one angle of 90 de- 
grees. (See Fig. 49). For ordinary use, the 
length of the perpendicular sides should be 
about eight inches long and the set square about 
gy Of an inch thick. The other form of set 
square has also two of its sides perpendicular 
to each other, but not of equal length. The 
length of three sides should be so proportioned 
that the triangle will contain one angle of 90 
degrees, one of 60 degrees, and one of 30 de- 
grees (Fig. 48). To obtain these three angles, 
make the shortest side, a b, exactly one-half the 
length of the longest side, dc. A convenient 
length of the shortest side, a 0), is 64 inches; 
this will necessitate the longest side, } c, to be 
13 inches long. , of an inch will be the 
proper thickness of the set square. As for 
material, plain straight-grained maple will 
give very good satisfaction. 

81. For drawing lines perpendicular to the 
horizontal lines, we may use either set square. 
Place the T square in any desirable position, 
exactly in the same manner as described for 
drawing horizontal lines (art 79). Then 
place the set square with one of its sides about 
the right angle as a b, Fig. 50, against the 
upper edge of the blade of the T square and 
along the other side ac of the set square 
draw the perpendicular line. The set square— 
and in fact any any square or ruler—should 
always be placed in such a manner that it 
will lie underneath the right hand when a line 
is to be drawn. 

By moving the set square along the edge of 
the blade of the T square, while the latter is 
held in one position, any number of parallel 
lines, perpendicular to the horizontal lines, 
can be drawn. (See Fig. 50.) If these are not 
parallel, then the drawing board, or the T 
square, or the set square is not perfectly con- 
structed; or it may be that all three are out of 
order; but whichever it may be, it must be at 
once corrected. 

These set squares are also used for con- 
structing figures of particular forms which 
we will very soon explain. 
pendicular lines are to be drawn, which are 
considerable longer than the set square, we 
are compelled to use the T square in place of 
the set square, but this should be avoided as 
much as possible. However, when we are 
compelled to use the 'T square for this pur- 
pose, place the head of the T square against 
the bottom edge of the drawing board, and 
then draw along the left hand edge of the 
blade. 

82. Drawing pen, Figs. 51 and 52. 


When per- 


This 
pen is used for drawing straight ink lines, 
and is, therefore, frequently called (and very 
properly too) ‘‘ straight line pen.”’ This in- 
strument consists of two thin blades a « at- 
tached to a straight handle. One of the blades 
works on a hinge 4, so that the blades can be 


spread apart for cleaning. The blades are 





connected by a screw ¢; with this the dis-| 
tance between the blades is regulated, and | 


thus enable us to draw either fine lines or 
broad lines, as the case may require. Of 
course for fine lines the blades are brought 
pretty close together, for broad lines they are 
allowed to stand further apart. The handle 


is generally made of ivory, the connection 


between the handle and blades of German 


silver, and the blades of good steel, thicker | 


above the screw c than below it, to insure 
firmness when the pen is in use. 


The blades | 
must be curved, as shown in Fig. 51, so that | 
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when the points are touching each other a 
space will be left above them to hold the ink. 

The blades should be properly tempered, 
enabling them to spring apart when the pres- 
sure brought upon them by the screw ¢ is re- 
leased. The ends of the blades below the 
screw should have such a temper that they 
will not break by usage, yet sufficiently hard 
to keep the ends sharp for a considerable 
length of time. The proper shape of the 
bottom ends of the blades is shown in our 
illustration. For instance, looking at the 
pen as indicated in Fig. 52 the ends should 
have a half round edge as represented, but 
lookirg at the pen as indicated by Fig. 51 we 
see the blades edgeways, and the bottom of 
the blades should have sharp edges as shown. 
When the edges become blunt through usage 
they should be restored to their original 
sharpness by grinding them on a fine oil 
stone, but in no case should the oil stone be 
applied to the inside of the blade, always on 
the outside. Great care should be taken in 
sharpening a drawing pen, because if one 
blade is allowed to project beyond the 
other the pen will not work; if the ends 
are dull a fine line cannot be drawn; if a 


burr is left on the end of either blade a| 


broken line will be the result; if any dust is 
left between the points bad lines are sure to 
follow. For putting the ink between the 


blades a small brush or small piece of paper | 
is used; by dipping either of these in the ink | 
and then passing it between the blades, the | 
Not a particle of | 


ink will remain in the pen. 


4 thick 











Preparing for Master Mechanics’ Reports. 





Secretary Setchell, of the American Rail- | 
way Master Mechanics’ Association, has sent | 
out two circulars to members. They are as | 
follows : 

The undersigned, a committee appointed 
by the Master Mechanics’ Association to in- 
vestigate the various types of traction in- 
creasers, and to report upon their relative 
merits, and the conditions under which their 
use can be recommended, respectfully ask 
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ink must be allowed to remain on the outside 
of the blades, as any ink left on the outside 
of the blades will create blots. Always clean 
the blades before taking a fresh supply of 
ink. 

83. The correct manner of holding the pen, 
when in the act of drawing a line, is to hold 
it perpendicular to the surface of the paper, 
the flat side of the blade against the edge of 
the square, the two blades being between the 
head of the screw ¢ and the square, and the 
inside surfaces of the blades parallel to the 
direction of the line to be Always 
move the pen forward, that is, from left to 
right hand, never backward. Do not press 
too hard against the square, as this will 
change the breadth of the line. Before put- 
ting the pen away always clean the blades; 
never allow them to rust. Although this in- 
strument is very simple and easy to handle, 
yet it requires considerable practice to handle 
it successfully. Various sizes of these pens 
can be bought, but one such as illustrated is 
about the proper size. 


drawn. 





that you will reply to the following ques- 
tions : 

1. Have you had any experience with de- 
vices for increasing the tractive power of 
locomotives ? 

2. Under what conditions would you advise 
the use of such a device ? 

3. What do you consider the best-known 
arrangement for this purpose, and what is 
the cost of its application and maintenance ? 

4. Is there any good objection to utilizing 
the weight of the tank for this purpose ? 

Please address R. H. Briggs, Chairman, 
Argentine, Kansas. 


The undersigned having been appointed a 


committee for the purpose of obtaining infor- 
mation relative to the practice of Master Me- 
chanics in regard to the use of piston rod, 
valve stem and steam cylinder packing upon 
locomotives, respectfully solicit replies to 
the subjoined inquiries. 

There is no part of the mechanism of the 
locomotive where so much loss in money value 
lactually occurs as that incurred by the con- 
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stant blowing away of steam, which must 
take place where imperfect or defective pack- 
ing rings are employed, which not only es- 
capes inert into the exhaust, but during part 
of the movement of the piston actually exer- 
cises a retarding influence upon the engine. 
It is therefore our plain duty to make the 
subject of packing rings an important and 
constant"study, and to be willing to impart 
any special information to others for the gen- 
eral good. 

In order to make a full report embodying 
the views‘of the membership, we request you 
|to make replies to the following as early as 
may be possible. 

1. Dofyou use cast-iron for packing rings ? 

2. What width of ring is your general prac- 
tice ? 
| 3. What thickness of ring when first ap- 
| plied ? 

4. How much larger than the cylinder are 
the rings when first‘applied ? 

5. Do you, after turning the rings up, cut 
|them, spring them in, clamp them and turn 
them to the correct diameter of the cylinder ? 
| 6. Do you make the ring heavier opposite 
to where it is cut open ? 
| 7. What is your usual plan for breaking 
joints ? 
| &. Do you use springs to assist in getting 
\the packing ring out, or depend upon the 
elasticity of the ring assisted by steam ? 

9. Do you use more than two rings in any 
of your engines ? 


10. Have you tried steel, phosphor-bronze, 
or gun-metal, and if so, please state results as 
far as thus tried ? 

11. Do you use Dunbar or any patented 
style of cast-iron packing rings? If so, 
please give name and address of patentee . 

12. Do you use solid piston-heads and 
spring the rings into the grooves or followers 
and hub, T, or bull rings? Or, if both, state 
which you think preferable, 

13. What is your general practice for ad- 
justing the piston in the center of the cylin- 
der—do you turn the T ring out larger than 
the spider and line up with sheet-iron, or set 
screws, or clamp the T ring with the follower 
to hold the piston in center of cylinder ? 

14. Do you drill small holes in the piston 
and follower to set out the packing ? 

15. How much side shake do you allow 
when rings are new, or do you make them 
close fit between the T ring and follower or 
piston ? 

16. What is your observation .of the wear 
on cylinders incident to the use of steam 
packing as compared with the old style of 
Do you notice that 
the cylinders are worn away more rapidly 


brass spring packing ? 


near the ends, and do you regard this irregu- 
larity in the diameter to be any disadvantage 
in a packing which is flexible and automatic 
in its adjustment? How often do you think 
reboring necessary ? 

17. Do you permit the practice of pening 
the ring when worn to enlarge them, or have 
you some special plan for enlarging them ? 

18. Do you use any special grade of cast- 
iron for packing rings? If so, state character 
of metal. 

1. Do you use hemp exclusively and in 
preference to other packing ? 

2. Do you use any of the prepared fibrous 
packings, and if so, what kinds, and how do 
they compare ? 

3. Can you give an approximation to the 
cost of packing per 1,000 miles for pistons 
and valve stems with hemp, or with any 
fibrous packing you may use ? 

4. Do you use any form of metallic pack- 
ing for rods and stems? If so, please state 
kind and maker’s name, or if your own de- 
sign, please furnish a tracing or print of the 
device, giving particulars of cost of manu- 
facture, and length of time or number of miles 
between renewals ; also composition of metal. 


5. Do you find it more difficult to keep 
metallic packing tight on valve stems than 
you do on piston rods? If so, please give 
your opinion of the cause. 

6. Any special information not enumerated 
above willbe gladly accepted by the committee. 

HENRY SCHLAOKS, 
ALLEN CooKE, 
J. W. Sroxes. 


Address all replies to J. W. Stokes, Pana, 
Illinois, 











Hand Drills. 

The hand drills shown in accompanying 
illustration are not new, but have been intro 
They 
were originally built by other parties, but 
have passed into the hands of Thos. H. Dal- 
lett & Co., of Philadelphia, who are now man 
ufacturing them and placing them before the 
The No. 1 hand drill is 


One setting will drill 


duced only to a very limited extent. 


mechanical public. 
made entirely of steel 
anywhere over a surface of thirteen inches 
outside diameter and four inches inside 
diameter. 

By using the bottom clamp and stud it can 
be fastened to a bench or the flange of a cast- 
ing, and, with clamp and stud removed, it 
can be bolted or clamped to any flat surface. 

The greatest distance from end of spindle 
to base is nine inches, and the vertical adjust- 
ment of post fourinches. It will drill up to 
4 diameter. The drill weighs eleven pounds. 

The No. 2 hand drill is also made of cast 
steel. 


The crank is adjustable in length to suit 


size of hole being drilled,and can be used | 


either at end of arm or at end of spindle. 

It is very convenient to set and adjust, and 
at one setting it will drill anywhere over a 
surface of 19 inches outside diameter, and 8 
inches inside diameter. 

By using the bottom clamp and stud, it can 
be fastened toa bench or a flange of a casting ; 
and with clamp and stud removed it can be 
bolted or clamped to any flat surface. 

The 
inches, and the machine will drill up to 2’ 
The drill weighs 33 pounds. 


vertical adjustment of post is five 


diameter. 
————_ ego — 


Railroad Shop Notes. 


In the New York elevated railroad shops 


business is conducted in its usual systemat- | 


ical and economical manner. Every effort is 
made to keep the locomotives in a high stand- 
ard of Whenever experience 


indicates that certain changes in the mechan- 


excellency. 


ism of the engine will add to its efficiency, | 


these changes are made in times warranted by 
economy and the traffic of the road. We no- 
tice that at the present time some of the four- 
wheeled connected engines with two-wheeled 
trucks, and which needed and are now under- 
going thorough and general repairs, are in the 


meantime changed into four-wheeled con 
nected engines, with four wheeled truck—the 
regular **Forney” type of engine. The 


remainder of the class of engines with two- 
wheeled trucks are also to be changed in 
will 


times when these 


thorough and general 


absolutely require 


repuirs; but so long 


as these engines can be mude to run com- | 
paratively satisfactorily, with ouly slight re- 


pairs, no changes are to be made. 


We also notice that the cast-iron driving | 


boxes, which are worn out, are replaced by 


solid boxes cast of brass. ‘lhis we believe to 


be a good move in the right direction, as | 


with brass driving boxes for locomotives so 
small as the elevated railroad engines, the ex- 
penses of repairs will be reduced, and axles 
of larger diameter, which experience indi 
cates to be necessary, can be adopted, without 


changing other parts of the engine. Worn- 


out wooden cabs are replaced by iron cabs of | 


a very neat design. Great care is bestowed 


upon the boilers; these are inspected, exam- 


iued and cleaned regularly every mouth, and | 


kept in first-class order. In the boiler shop 
we noticed under construction a boiler with a 


Bellpaire fire-box, which is soon to be placed 


in one of the locomotives running on the ele 
vated railroad. 

The shops are equipped with the best of 
modern tools, and the amount of work turned 
ont every month, under the present good 
management, is surprisingly great. 


In the National Car und Locomotice Builder 
for November, Angus Sinclair has notes of 





his visits to several railroad shops. We copy 


below notes about two of the shops: 
WABASH SHOPS AT SPRINGFIELD. 


During a recent visit to these shops I found 
they were very busy, mostly with repair work. 
‘They have got seven engines in the machine 
shop, most of them getting heavy repairs, es- 
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| 
pecially in boiler work. The dry summer has| With a special tool held on the arbor of a 


been particularly hard on Western roads that 
have to use lime-impregnated water, for the 
surface water has been scarce, and conse- 
quently a greater proportion of well water had 
to be used. The Wabash is by no means the 
only road that has been forced to do heavy 
boiler work this season. 

Some engines in the shop are getting new 


boilers, new cylinders and new driving- 
wheels. The company have a good many 


small engines, with cylinders under 17 inches, 
feet 
Such engines are almost 


heavy trains of to-day, and Mr. Barnes is 


that have wheels 5} diameter and over. 


useless with 
putting smaller wheels under the engines, so 
that they may be put to service that will wear 
them out. 

The shops are old, have grown large by 
degrees, and consequently are inconvenient for 
handling work cheaply. They have some 
good tools, but many of them are antiquated. 
They built seven new engines last year and 
are getting out material for five more. At 
present 275 men are employed in the shops. 
extension 


They are putting the Barnes 


front and smoke-preventing device on all en- 
gines that pass through the shop. Engines 
thus equipped are making remarkable records 
| for economy of fuel. One engine, No. 1,200, 
that pulls the Quincy passenger train, con- 
| sisting of five cars, has month after month 
made between 70 and 80 miles to the ton of 
17 x 24 
square feet 


coal. The engine has cylinders 
29) 


<4 


| inches and the boiler has 1 
of heating surface, 118 square feet being in 
the fire box. This gives 2.68 square feet of 
heating surface to the square inch of piston 
area, a proportion which ought to answer 
| very well for Illinois coal. 

Cc. B. & N. LOCOMOTIVE 


SHOPS AT AURORA, ILL. 


The machine shops here are old and incon- 


venient, but the ingenuity of the men in 
charge has done a great deal to overcome 
natural disadvantages and supply the means 


Brown & Sharpe milling machine, they turn 
globular surfaces, such as the outside of in- 
jector check valves. ‘The tool can be adjusted 
to turn any size of globe that the table will 
hold. 


They put an attachment on a radial drill 





the | 





for milling out the steam chest ports, and for 
A 
| heavy jig is used for holding the driving 
| boxes on the table of the boring mill, the 


| doing other work of a similar nature. 


device being so arranged that the box can be 
But the 
portant special tool is a sort of radial tool- 


| adjusted in an instant. most im- 
holder for planing the inside of the driving 
boxes. Instead of slotting these boxes, 32 of 
them are stretched together on a long planer, 


and this tool does the work better than any 
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Tin 


_—— 





Ln 


Hanp Drinz, No. 1. 


i 








il 


Hanp Dritt, No. 2. 
lof getting work done economically. ‘The slotter, and in half the time. The feed can 
| work on hand is entirely in the way of re- be adjusted from ,'; to } inch. 
| pairs, but some of it is quite heavy. They The mechanical department have adopted 


|are doing considerable work for the Chicago, 
Burlington & Northern 
with the shop there is a very good tool room, 


road. Connected 


| which has a full equipment of standard small 


|tools kept in good order and held to the 
proper size by the most approved test gauges. 
hardened 
of their 
Besides good small tools 


| They have also templets with 
the 


standard engines. 


| bushes for principal parts 
and accurate templets, they have numerous 
jigs and special attachments to machine tools 
| for saving labor or for promoting accuracy of 
|machine finish. They make excellent use of 
horizontal emery wheels running on arbors 
that pass through and rest above a cast-iron 
table. 


inside face of expansion links, a movable jig 


Among the work finished here, is the 


| keeping the work to the proper radius. I 
‘have often seen the outside 


| 


| finished on emery wheels, but this was the 


portions of links 


first instance [ had seen of the inside being 
finished in the same way. 


solid ended channel-section side rods for all 
new work, and the officers speak highly of 
the service given by this form. The rods are 
forged to size, and then the ends are planed. 
The pin holes are then laid out by a heavy 
templet, which is made the exact size of the 
rod. A small hole is then drilled in the cen- 
ters, which is used to guide the tool which 
bores the hole to size. For this purpose a 
plain cutter, held in a steel bar, is used, the 
same kind of tool that is used in many shops 
The 
bushes are pushed into the rods with a small 


for drilling the holes in flue sheets. 


vertical hydraulic press, which is operated by 
a pump driven by a crank connected with the 
shop shafting. A similar press, but a little 
heavier, is used in the boiler shop for straight- 
ening sheets and other purposes. 

They are using the Ross brake shoe for 
drivers on several locomotives belonging to 


this road. The shoe in question is so formed 
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wheel flange and upon the portion of the tire 
outside the usual tread. The tendency is to 
wear down the parts that have to be turned 
down when wheels are sent to the shop. 
set of these shoes that has been in use on this 
road for about a year is said to have reduced 
the necessity for turning tires about 50 per 
cent. The company have lately made a 
change in the pattern of the shoe to make the 
pressure more central. 

They are putting a new overhead iron car- 
rying crane into the boiler shop; also a 
pneumatic riveting machine of the Allen type. 
Air for operating the machine will be com- 
The 
boiler shop is small, but the tools are so good 
and so compactly arranged that a great deal of 
work can be turned out. 

Among other attractions that I saw during 


One 


pressed by an Allen air compressor. 


an hour’s walk round the shop was a device 
for attaching air brake hose tothe connections. 
With this appliance 40 hose can be put on to 
the attachment and clamped firmly in place 
by one man in one hour. They are using a 
whistle with a valve set horizontally in such 
away that it can be removed for grinding 
without disturbing the whistle. The Jerome 
packing is used exclusively for piston rods 
and gives entire satisfaction. They are put- 
ting in a battery of six new boilers built at 
the shops for supplying the locomotive por- 
tion of the shops with steam. 


- Be - 


Return Tubular Boilers. 


By Wiiu1am Lowe. 


PROPORTIONS OF RETURN TUBULAR BOILERS, COM- 
MONLY KNOWN AS HORIZONTAL TUBULAR BOIL- 
ERS, AND THE REQUISITES NECESSARY FOR 

EVAPORATING FROM 1} To 24 POUNDS OF WATER 

PER FOOT OF TOTAL HEATING SURFACE PER 
HOUR, AND DELIVERING THE STEAM AS DRY AS 
POSSIBLE, AND WITH THE MAXIMUM ECONOMY 
OF FUEL. 

At the outset I will say that to those con 
versant with this subject it would perhaps 
seem that it was exhausted on account of the 
long and continuous ventilation of it, but it 
is a remarkable fact that no subject has, nor 
perhaps ever will be so completely exhausted 
that there is no more to be found in it, or to 
be said on it, by deeper investigation of it. In 
fact, not one, nor many minds, can get to the 
bottom of a subject or inquiry, because the 
more they are used and handled the more 
depth and matter is found, and each person 
finds, according to his knowledge, practice 
and ability. In this connection I will say that, 
in my experience, the most remarkable cases 
of superficial observation are those wherein 
self-interest is the controlling effort, and it 
is not to be expected that even those who 
have a practical knowledge of a subject, when 
coupled with a pecuniary interest in display- 
ing it, will contradict their practice and 
opinion entirely. Therefore, amongst all the 
statements of practice, opinion, and even tests, 
those interested must determine for themselves 
which is the most likely to be correct. 

Preliminary to the main subject, I desire to 
call the attention of those interested to the 
great difference in the proportions of these 
boilers and their rating, as shown by the price- 
lists of the many makers of them. 

To illustrate, I will take a 50 horse-power 
from the lists of two of the largest makers, 
one in the Eastern, the other in the Middle 
States. The 50-horse-power of one is 50 inches 
diameter, 16 feet long, containing 48 3-inch 
by 15-feet tubes, and dome, 30 inches diame- 
ter, 30 inches high. The 50 horse-power of 
the other is 54 inches diameter, 13 feet long, 
with 70 3-inch tubes 12 feet long; dome, 34 
inches diameter, 30 inches high. 

The 100 horse-power of the first maker re- 
ferred to is 66 inches diameter, 19 feet 4 inches 
long, containing 82 3-inch tubes 18 feet long ; 
dome, 30 inches diameter, 30 inches high. The 
100 horse-power of the other maker is 66 





inches diameter, 15 feet 4 inches long, with 


| 128 3-inch tubes 14 feet long ; dome, 40 inches 
| diameter, 40 inches high, and the number of 


3-inch tubes put into the several other diame- 
ters of these boilers, by these two makers, is 


that the rubbing part is impressed upon the jas follows: 42 inches diaiaeter, the first one 
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puts in 36, the other 40; 48 inches diameter, 
48 and 56; 54 inches diameter, 58 and 70; 60 
inches diameter, 70 and 84; 66 inches diame- 
ter, 82 and 128. The question naturally comes 
in here, which is the nearest right, and 
which of these proportions, each having the 
same amounts of heating surface and pro rata 
grate and chimney, will evaporate from 1} to 2} 
pounds of water per foot of total heating surface 
per hour, into dry steam, with the least fuel ? 
I venture the assertion that most of these pro- 
portions will not get the greatest effect from 
the fuel, nor give the dryest steam. 

Beginning now with the main subject, and 
in considering the proportions of this type of 
boiler, I will take up in the order mentioned 
the following : 

Length of tubes in relation to their diameter. 

Number of tubes, for each diameter and 
their relation to the water and steam room 
of the boiler. 

Layout of tubes and their distribution and 
height in the boiler. Domes, value of, and pro- 
per proportions. Domeless boilers. The appli- 
cation of different sizes of tubes to the same 
size or diameter of boilers, and the compara- 
tive effect in vent and heating surface. 

All these points have been written on many 
times, and rules and instructions given in 
works of eminent authors ; but there seems to 
be a lack of unanimity and uniform propor- 
tion amongst them, and the rules may be 
right for seme sizes, but give doubtful and 
unreasonable proportions for others. For 
instance, one authority of considerable im 


pertance and ability in this 
country considers 48 3 inch 
tubes in a 48inch diameter 


boiler right, and only 66 in a 
60-inch, and vary in other parts 
and ways, so that the inquirer 
and investigator are left in doubt 
which to follow. Therefore, the 
writer made a proportion for 
these boilers for his own use, in 
his manufacture of them, and 
has followed it, so far as com- 
petition and the influence he 
has been able to use will permit, 
and having proven by compar- 
ison in his practice that they 
are the best, feels justified in 
publishing them for the benefit 
of all concerned. 
LENGTH OF TUBES IN RELATION TO 
THEIR DIAMETER. bye tying 
The length of the tubes from 
2 inches to 4 inches diameter 
should not exceed 5 feet of 
length, to 1 inch diameter; so 
that 2-inch tubes would be not 
over 10 feet long; 23 inch 123 
feet; 3 inch 15 feet; 35 inch 175 feet; and 
4 inch 20 feet, and intermediate sizes in same 
proportion. Any increase in these lengths 
will require an increase in the power of 
the chimney to increase the velocity of the 
gases, to cover the additional heating surface 
in the increased length of tubes as effect- 
ively as possible, and the gain in power of 
the boiler, under the same rate of evapora- 
tion per total heating surface, as with the 
shorter tube, will cost more in fuel, because 
the power of the chimney to overcome the 
friction of the gases and increase their velocity 
to retain the same temperature at the end 
of the long tube with the same size, and conse 
quently the same vent, will take more fuel 
from the furnace pro ratu to the work done 
than the shorter tube. 


NUMBER OF TUBES FOR EACH 
BOILER, AND THEIR RELATION TO THE WATER 


AND STEAM ROOM OF THE BOILERS. 


The number and size of tubes should have 
a pro rata proportion to the area of the diame- 
ter of the boilers, and in my practice I have 
found the following numbers of tubes to be 
the best: 48 3-inch tubes is the best number 
for 48-inch boiler. These 48 3-inch tubes have 
a displacement of 5.35 of the area of the boiler 
shell, and if this proportion is applied to other 
diameters, it will be found that a 30-inch 
boiler should have 18 3-inch tubes, 36-inch 27 
tubes, 42-inch 36, 48-inch 48, 54-inch 61, 60- 
inch 75, 66-inch 91, and 72-inch 108: and if 
any other size tubes are to be used, the num- 


, inches to 72 


DIAMETER OF 


ber for each size boiler should be determined 
in like manner. 


LAYOUT OF TUBES AND THEIR PROPER DISTRIBU- 
TION AND HEIGHT IN THE SEVERAL DIAMETERS 
OF BOILERS. 


This is of great importance to the success- 
ful working of the boiler. The writer’s ex- 
perience on this head is that, previous to 1855, 
the tubes in these boilers were placed low 
down in the boiler, and in staggering rows, 
which left no vertical passage between the 
tubes, for the passage of the steam to the 
surface of the water, or in other words, the 
circulation was obstructed by this layout of 
tubes, and moreover nothing could be put 
down to the bottom of the boiler between 
the tubes, to clean it or the tubes. About 
this time the writer made these boilers, with 
tubes set in vertical rows (and never made 
them in any other way) with a liberal space 
between the rows, and a little larger space in 
the center of the boiler, between the adjacent 
rows, and carried the tubes well up from the 
bottom of the boiler, and higher at the top, 
than was then customary, and found by com 
parison that the boilers steamed better, and 
gave better results and satisfaction than the 
other layout, and has continued this practice 
up to the present time, and others were led 
to the same practice, by the better results 
obtained, and greater convenience of access 
to tubes and bottom for cleaning, and 
it is the universal custom. 


now 
For proper acces- 
sibility for cleaning and repairs, as well as 





TWENTY BY SIXT) 


for good circulation, the tubes should not be 
shell of the than 4. of 


boiler 5 
the diameter in boilers; 


neurer the 
from 30 inches to 
42 inches diameter inclusive, and ,', from 48 
inches to 72 
clusive, and other sizes in proportion, and 


inches diameter boilers in 
there should be a clear space of from 5 inches 
to 10 inches, from the bottom of the boiler to 


the bottom of lower row of tubes, from 30 


72 inches diameter of boilers, pro 
rata to their diameter, and large hand holes 
in both heads. The writer remembers several 
cases in his experience wherein the tubes 
of the boiler, that 


taken out, before 


were so close to the shell 
some of them had to be 
riveted patches could be put upon the boilers. 

The distance from the top of the top 
row of tubes to the top of the 
should be a_ pro 


boiler 
rata 
diameter of the boiler, and I havefound that 


proportion to the 


for boilers having domes, or a dry pipe, that 
three-eighths of the diameter of the boiler is 
the best, which would be 11} inches in 30- 


inch boiler, 1%} inches in 36 inch, 15% inches 


‘ 


in 42 inch, 18 inches in 48 inch, 20} inches 
in 54 inch, 22} inches in 60 inch, 24? inches 
in 66 inch, and 27 inches in 72 inch boiler, 


and in same proportion for any other size. 
ape 
Twenty by Sixty Inch Traverse Shaper. 
This shaper is designed for all classes of 


It has a 
stroke of 20 inches and a traverse of head of 


light and heavy machine work. 


60 inches, The length of strgke can be 
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changed while the machine is in motion, 
thereby making a direct saving in time over a 
crank machine. The machine has automatic 
feed in all directions ; also has circular feed, 
and a circular arbor can be used with the 
cones for hollow work or centers, same as 
planer centers may be used to carry a common 
The centers are shown on the 

of the machine in the cut. 


The bed of machine is made very deep, giving 


lathe arbor. 
floor in front 


support to the tables low down, thus making 
the tables steady under the most severe cuts. 

One of the tables has a patent adjustment 
for planing work on ataper. The table can 
be removed and work fastened on the saddle 
or tables, and saddles can be run off the bed 
and work fastened directly to front of bed or 
on the floor. A hand wheel on top of saddle 
gives ready means of setting the cutting tool 
to the work without the operator going to the 
Alto- 
gether it isns handy as a large tool can be 
made. This 
the Hendey Machine 
Company, Torrington, Conn. 


end of the machine to turn the screw. 


The weight is 6,700 pounds. 
machine is built by 


ee 


LETTERS FROM PRACTICAL MEN. 


Moulding Pulleys. 
Editor American Machinist: 


The best system of making pulleys that I 
Walker 

They 
make all their small pulleys, that is, up to 40 


have seen, is in operation at the 


manufactory in this city (Cleveland). 





INcH ‘TRAVERSE SHAPER. 


inches, on a machine in flasks, and they work 
it so well that a man of limited experience 
can put up 8 or 10 of them in a day, with an 
18 or 20 inch face. 
that is, up from 40 inches to 9 feet, they have 


For their larger pulleys, 


rings 21 inch face, and that is where the 
principal benefit comes in 

In the average run of shops the rings 
vary from 4to7 inch face, so that when a 
moulder has to make one 2() inch face it takes 
about double the time to make it that it would 
if the pattern was 21 inches. They have 2 


rings for the same size pulleys ; one is 
thicker than the other, for the reason that 
when they make a double arm pulley it needs 
mere strength than an ordinary one, and 
likewise one is for single belt and one for 
double belt. 

The rings are made with a flange on top on 
the outside } inch thick, for the purpose of 
lifting, and a very good way they have of 
doing it with 3 hooks attached in a ring with 
a screw and swivel. When a straight lift is 
wanted put your hooks equal distance apart 
and hoist till you see the pattern move; if 
one side moves before the other, screw up a 
little, 


hoist away. 


or till you can see it move, and then 

They have holes in their patterns the same 
as Mr. Masters described in his account of 
pulley making, but they don’t use them. 
When a man is given an order for a pulley he 
takes it to the pattern maker, who makes a 
guage that reaches from the top of the pat- 
tern to the top of the arms, so that when the 


mould is rammed up near to the place where 
the arms are to go. put a streak of sand up to 
the pattern and strike it off all around, then 
put in the arms and work them down to their 
place. 

They have a series of plates that fit in 
between the arms with bolts threaded at both 
ends screwed in. After it is rammed up they 
have plates 3 or 4 inches thick, with holes in 
them for the bolts and one in the center for 
the runner; put washers and nut on and 
screw it as tight as you can and it will lift 
altogether. The thickness of plates, or rather 
the weight, does away with the extra trouble 
of weighting down, as that is quite sufficient 
and they never cover a large pulley with 
cores or anything else, as they cut off about 
half an as the 


puts on, more than what they need. 


inch, or as much moulder 

There are a great many moulders that are 
afraid to put the iron too fast in a pulley, for 
fear it will run over; but I say shove it in as 
fast as you can, if you want to get a clean, 


good casting. Tuomas WaATHEY. 


Wear ofa Crank Pin, 
Editor American Machinist: 


In No. 46 W. H. Carr says that ‘‘ when a 
crank-pin wears on only one-half its surface, 
it indicates that the engine is very much out 
of line.”’ 

If he will look a crank-pin square in the 
face he will see that it can wear only on one 
side from work, and all the wear on the other 
friction when 


side will be the 


the boxes are snug. One side 
of the pin takes all the wear on 
one stroke, it is then turned 
around and the same side takes 
the wear on the other stroke. 
W. E. CRANE. 
Waterbury, Ct. 


Mixing Soda Water. 

Kilitor American Machinist : 
I find in the columns of the 
** Ques- 
tions and Answers,’’ Apprentice 


AMERICAN MACHINIST, 
asks for a recipe for making 
soda water. 

I desire to give a rule for 
making soda-water which will 
give good results, as it is in daily 
use: To eight quarts of water 
add one quart of good lard oil ; 
then add a small quantity of B. 
T. Babbitt’s pure 


lye, ,stirring the 


potash, or 

mixture well 

until it has the appearance of 

milk, and it is found that the 
work does not rust after using. Should the 
work rust add aslight amount of oil. Too 
much potash will destroy the value of the oil. 
If itis found that after the mixture has stood 
a while the oil is on top, add a small quantity 
of potash. The object of oil is to give the 
mixture a heavy body, and prevent the work 
from rusting. 

In a great many shops large tanks are filled 
and the mixture forced on to the work by a 
small pump. When the mixture contains too 
much oil the pump mixes it well together. 
Still it is objectionable to have too much oil, 
as it is left on the work ; 
mixture is made as above stated, the work 
will be left clean. 


whereas, if the 


C. EK. Stmonps. 
Somerville, Mass. 


Information Wanted, 
Uditor American Machinist : 


Steam engine economy is a question that 
probably interests as many of your readers as 
any one subject that appears in your columns. 
I come to your readers with a couple of cases 
that I should like to hear about from those 
who know. 

I have lately had considerable to do with 
two engines, both underloaded and of course 
extravagant inthe useof coal One 16" x20’, 
140 revolutions cutting off at 4 stroke attains 
full speed with full load at 20 Ibs. steam 
pressure. The other 12°24 , 45 revolu- 
tions cutting off at } stroke, will do its work 
easily with 45 lbs. steam. I would like to 
know about what saving there would be in 
substituting automatic engines and about 
what power is being used now. 

FIREMAN. 
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An Expanding Mandrel—Turning 


Tapers. 
Editor American Machinist : 


Some of us have, no doubt, wished many 
times when trying to turn or do other work 
on a large thin ring, that we had a good ex- 
panding mandrel; not one of those sqmetimes 
seen having only 3 points of contact, but 
something having all the good points of a 
solid mandrel, with the additional one of ex- 


pansibility. Necessity compelled us to have | 
such a tool, which we made sometime since | 
and have used it considerably ; it answered its | 


purpose quite well, but I would not try to 
have you think it was perfectly true by any 
means. It is, however, nearer true than 
many solid mandrels in use. 

The sketch, Fig. 1, will give an idea of its 
longitudinal section. It is made almost 
wholly of cast iron, the body having hardened 
steel centers driven in below the surface of 
the ends of casting, the projecting ends of 
body being of suitable size for a dog. The 
body and sleeve are boxed and turned to a 
taper of 14” to the foot, nearly, this being a 
taper we could get easily on our lathe by 
gearing the screw for feed, and at the same 
time using the geared cross-feed, thus turning 
and boring the taper without moving the 
centers out of line. The body and also the 
shell of mandrel, after a careful fitting, are 
grooved parallel with the line of centers in 
three places equi-distant with a square 
groove, in which are placed square bolts 
having T heads, the bolts serving to draw 
the cones together, and acting as feathers as 
well, to prevent the cones slipping around on 
each other, the outside sleeve being split 
through into one of the bolt grooves to allow 
of expansion. This it will be seen is not new 
in principle, it being just the opposite of one- 
half of a Sellers coupling as made for 
shafting. 

When obliged to turn tapers by throwing 
lathe centers out of line I have had the best 
success by turning centers as in Fig. 2, 
making the end something like an acorn 
having its diameter small enough so it can 
never touch the corner formed by end of 
piece with center hole, at whatever amount 
the dead center may be set over. Harden 
both centers of lathe as well as the work, and 
true up lathe centers with a diamond. 

Cuas. 8. Baoan. 


Adapting Work to Suit Customers, 
Editor American Machinist : 

I notice an article in the American Ma- 
oninisT of Nov. 6, with the above heading, 
that I think is very applicable to the tool 
builders of the present day. Their refusal 
to do it is often the means of compelling 
shops that are not engaged in tool building to 
make their own tools, as they generally know 
their own wants the best, and make their 
tools to fill that want. 

How few shops have a continuous use for a 
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TuRNING TAPERS. 


and face up both ends at once, required a 
special tool. This we had to invent and 
make, as no one made that class of tool for 
that purpose. But the tool has paid for it- 
self many times over. 
Bens. F. HeTHERINGTON. 
Indianapolis, Ind. 


High Speed Rotary Engine. 
Editor American Machinist : 


In your issue of November 6th Mr. Sweet’s 
allusion to the ‘‘ Avery rotary ”’ brings vividly 
to mind some early impressions and exper- 
iences in the mechanical line. The extreme 
simplicity and remarkable performance of the 
‘“‘Avery” created quite a stir among the 
steam motor fraternity. Some, in their 
enthusiasm, predicted that it would soon 
supersede all other steam motors. I first saw 
a notice of the engine in a New York maga- 
zine in the autumn of 1835. There were 


several of them then at work in the various 
turning, 


industries of sawing mahogany, 








Heating Foundries—Foundry Foremen | 
and Employes—Mica for Covering 
Risers. 


Editor American Machinist: 


In the American Macurnist of Nov. 13, the 
heating of foundries by steam is mentioned, | 
and I cannot fully agree with Mr. Spence. | 
Mr. Spence says a more uniform heat can be | 
produced by steam than by stoves. I will | 
not attempt to say this is not so, but I will | 
say this, that as long as the place to be heated | 
by steam is not subject to prolonged drafts of | 
cold air, dampness, and the like, it may work. 
It may do in a machine shop, pattern or 
carpenter shop, or in a foundry where a cer- 
tain class of work is done that does not 
require running out for flasks; it would do in 
a stove shop where the same work is done 
every day the year round. But in a jobbing 
foundry, where the doors are opened more 
or less, it won’t do. 

I worked in ashop where the proprietors 
were anxious to make the foundry as com- 
fortable as possible, so they put steam into 
the foundry. The joists were about 16 feet 
from the floor, and upon these joists were 
placed about 200 feet of 2’ or 2}'’ boiler 
flues, and at one end of the shop they put 
about 50 feet more, and in the center of the 
foundry the stove stood. While I appre- 
ciated the efforts of the proprietors to make it 
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your men do a good job don’t be too narrow 
minded to say so. One approving look is 
worth a hundred looks of indifference. 

I would be the last man to detract from 
another moulder’s merits, but I think Mr. 
Daniel Cunningham (of whom R. E. Masters 
speaks in the AMERICAN Macurnist of Novem- 
ber 6) and the writer are laboring under the 
same delusion. In my practice I have used 
mica for covering risers on moulds for some 
time. I first tried glass, but I found that 


| when the iron entered the mould the gases 


and steam would dampen and blacken the 
glass, and when the mould was partly filled 
the glass would get hot and crack; it would 
then be useless. Then I tried mica and 
found I could use it successfully. I had 
never seen or heard of it being used before ; 
I merely thought I would try it, as I did not 
want to lift the covers off the risers when 
casting a heavy piece; however, Mr. Cunning- 
ham and I will say we were the first to do so, 
until some old timer steps in and lays us 
both out. F. B. SHAFFER. 
Lancaster, Pa. 


Hanging a Grindstone. 
Editor American Machinist: 

I found, the other day, a man getting 
ready to hang a new grindstone. The old 
one had been lifted out of the frame, and the 
arbor taken out and fitted to the center of the 





comfortable, yet I could not see much benefit 
of the steam without the stove. One day I 
concluded to test the heating powers of the 
steam pipes. In my foundry memoranda 
book I find the following: January 17, 1884, 
temperature outside, 28°; inside with steam 
and stove burning, 56°; without stove, and 
steam alone, 41°; with stove alone, and with. 





| usual way. 


new stone. Thus far he had proceeded in 
| the ordinary way. But instead of tipping 
; the frame up on one end and rolling the stone 
|into it, and then tipping the whole thing 
back again, either breaking or severely strain- 
ing two of the legs, he found out how much 
the stone would clear the floor when hung, 
placed a block of that height on the floor 
where the stone was to stand, rolled the stone 
up on it, took the arbor out, lifted the frame 
| over the stone and put it down on the floor, 
put in the arbor, knocked out the block, and 
was ready to grind in half the time it would 
| have taken him to have done the job in the 





F. Ts, JOHNSON. 
Waukesha, Wis. 
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| How an Engineer Got Ahead of the 
| 





AverRY Rotary ENGINE oF 183). 
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printing, etc., rated at 2, 6 and 15 horse- 
power, with 12, 18 and 30 inch arms, re- 
spectively. The motive part of the engine 


consisted simply of two opposite hollow arms 


large pipe threading machine, or for a large | fixed at right angles to a hollow shaft; steam 


bolt cutter that will cut, say, up to a 2} inches | from the boiler entering the shaft and passing 


diameter bolt. 


tool builders that make such machines to}as shown in the sketch. 


The writer has tried to get | out at the ends of arms in opposite directions 
The exit passages | 


make a machine that will cut both pipe and are only from ,', to } of a superficial inch. 


bolts. They say they don’t like to do it, as 


they would have to change their patterns, | 


and that you will have to get a machine for 
each class of work. This being the case, we 
are compelled to go to work and make the 
machine ourselves, and by so doing some 
tool builder is cheated out of a job. 

Needing a very powerful drill-press—one 
capable of cutting large flue holes in steel boiler- 
heads, say about 16 to 18 in. diameter—the 
spindle of the press required special appli- 
ances. ‘These we had to make, as builders of 
tools would not deviate from their established 
patterns. 

One of our specialties is architectural iron 
work. 
umns, we had to resort to the common lathe, 
put a false center in the end of column, 
catch the other end in the chuck, face up one 
end: then take it out, turn it around, end for 
end, and repeat the operation. Now, where 
the column is heavy and you are pinched for 
room, especially if the lathe stands against 
the wall, this is no fool of a job. Tosim- 


| out through the stem. 


In facing up the ends of iron col-| 


plify this work, and make it much comer | 


The principle of its action was precisely the 
same as that of a rocket in its flight. 


| 





out steam, 53°. So the difference between 
the outside and inside temperature was 10°, 


** Unexpected.” 
Editor American Machinist: 


I send you an account of an accident that 
happened on the Mobile and Girard Railroad, 
near this place, in which a brainy young 
engineer came out ahead of the ‘‘ unexpect- 
ed, which often happens.” He was running 
an ‘‘extra;” while going at full speed 
between two stations, he attempted to open 
the throttle at the foot of a short grade, and 
the stem broke entirely off about ? of an 
inch inside the gland. Fortunately the valve 
closed. Being several miles from a meeting 
point, he was in a ‘ fix,” but he belongs to 
that class of progressive young runners who 
never allow themselves to remain ‘‘ fixed” for 
any length of time. So uncoupling from his 





and the difference in temperature after the 
steam was turned off was 3°. The size of 
the shop is, I think, 32’ x 50’. 

The trouble in heating a jobbing foundry 
is this: 
less bringing in flasks; cold air rushes in, the 
flasks are covered with ice and snow; the 


| temperature of the shop is brought very low, 
'and before the shop is warmed again the 


This is all there was of it except that the | 


arms were inclosed in a metallic case which 
gave the engine the appearance of a huge watch 


standing on its stem, the spent steam passing | 


projected out of the case sufficiently to re- 
ceive the pulley and stuffing box. 

It would seem that this simple and power- 
ful rotary ought to have become a permanent 
It was estimated that the ends of 
the arms moved at the rate of from 5 to 7 


SUCCESS. 


miles a minute under a boiler pressure of 80 


The ends of the shaft | 


pounds to the inch, but whether its speed was 


more or less than this estimate, it is evident 
that it was the element of speed which gave 


it its power, and for the lack of skillful | 
workmanship and perfect balancing in the | 


shaft and arms, speed was also the cause of its 
rapid deterioration. I am inclined to 
belief that with the help of our best modern 
skill and appliances engines upon this re- 
active principle may yet become a success. 

F. G. Woopwarp. 


the | 


doors are open again ; then again, say two or | 


three men go out after a flask in severe 
weather; after digging it out of the snow 
and bringing it in, their fingers and feet are 
very cold. How long would it take for them 
to get warm (especially a moulder who is 
dressing a mould) so as to feel comfortable ? 
A good stove would do it in a few minutes; a 
steam pipe overhead would not do it in 30 
minutes. A stove may not heat as uniformly, 
and may require more attention, but for 
quick heating and a warm shop give me the 
stove, especially ina jobbing foundry. As for 
expense, it costs more sometimes for repairing 
bursted steam pipes than the firing of a stove. 

Superintendents, managers, and foremen, 
should profit by the article on shop manage- 
ment by Superintendent. 

If you would have the respect of your em- 


ployes show a little respect tothem. Another 


| thing, du not imagine every man employed by 





you is merely trying to worry the day in and 
not’giving valve received for his wages. If 


Men are going out and in more or | 


train, he used his tallow pipes to convey 
| steam to the cylinders, thereby enabling him 
| to run the engine to station, where he arrived 
'ontime. There he reported to headquarters, 
and while waiting for orders, took the engine 
of the regular to sidetrack his train 
ceiving orders to ‘‘ bring her in if possible,” 


Re- 


/he proceeded to do so in the following man- 
‘ner: The throttle valve was of the old style 
Vv pattern with the throttle-box in smoke- 
| box. He found on ‘‘monkeying” a little 
|that by keeping cylinder cocks closed and 
| opening tallow pipe plugs or valves, allowing 
| steam to pass through the cylinders into the 
steam pipes, that it was very near balanced. 
| He then screwed the gland up hard until the 
broken stem came within #-inch of the end, 
land taking an old chisel, which he used as a 
caulking tool, he caulked or riveted the end 
| until it was perfectly tight in the gland. By 
| holding the stem in this way he was enabled 
|to screw the gland in and out, working the 
| valve sufficient to run the engine to the shops, 
'a distance of 30 miles. By using reverse 
lever and the brakes, he had complete con- 
trol of train. 

After filling the cylinders and steam pipes 
by means of the tallow pipes, a throttle valve 
of the old Y pattern will invariably fly open 
of itself. W,. & 

Macon, Ga, 
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Some Pressure Tests. 
Editor American Machinist : 


An opportunity was had last summer to 
witness some tests made to determine the 
accuracy of steam gauge springs. It came 


about in this way. An engine was not doing | 


the work it was thought it should do, so to 
discover what was going on in the inner 
engine, an indicator was attached, which re- 
vealed the trouble at once, viz.: 
pressure. The cards were taken with the 
governor valve and throttle both full open, 
and showed about sixty pounds initial press- 
ure, while the ‘‘ boiler pressure ” 
five. 

The boiler pressure was shown by a steam 


was ninety- 


gauge attached to steam pipe by a small | 
brass cock. The indicator was connected to | 


steam chest to see if the lack of pressure was 
due to contracted ports or faulty valve con- 
struction, but the pressure was but a trifle 
greater in the chest than in the cylinder. 
The indicator man now concluded the steam 
gauge to be incorrect. 
gauge was a good one and had been tested 
but a short time before and found to be U.K. 
The engineer proposed testing the indicator 
sprig, which was done as follows: The in- 
dicator was taken off above the cock at the 
union, and taken to a pair of scales. A 
piece of quarter inch steel wire was placed 
against the bottom of piston and projected 
some two or three inches. 


The engineer said the 


The indicator was 
now placed on the scales, resting on the wire, 
and held in as nearly vertical position as 
possible. A card had been previously put on 
and the air line drawn. Weight was now 
applied to the indicator until the pencil had 
raised an inch; the weight was now found to 
be twenty pounds. 
at forty pounds and weight was applied to 
indicator till the beam raised, when a line 
was drawn on card; the card was taken off 
and the distance from the air line to the one 
just drawn was found to be very nearly two 
inches, showing it to be a tolerably accurate 
forty pound spring. 

The engineer admitted the accuracy of the 
spring, but thought the piston leaked so 
badly that there was a counter pressure on 
top of piston, and was therefore an element 
of error. The indicator man now proposed 


The scales now were set 


testing the steam gauge, something after the | 


style of testing cast-iron specimens illustrated 


in the AMERICAN MacHINIST some time ago, | 


which was done the next day as follows: 


A small cylinder open at the top, with a hole) 


in the side or the bottom to receive a flexible 


pipe (rubber hose) was placed on the same | 


scales as were used to test indicator spring 
A nicely fitting piston, bored out on top to 
receive a pointed rod, was’ inserted in the 
cylinder on the scales. 
on top of scales. The steam gauge in ques- 
tion was placed in the steam pipe leading to 
cylinder. 


scales were balanced .with everything on ex- | 


cept piston and rod. 
of just two inches. was turned on 
and the scales, which were new and in good 
order, showed a weight of from 150 to 170 
pounds. 


The piston had an area 
Steam 


The gauge showed 80 pounds, 
which corresponded with the average weight 
shown on the scales. The stiff action of the 
scales was attributed to the friction of the 
piston in the cylinder, which was afterward 
proved to be correct. The area of the piston 
was reduced by bushing the cylinder to one 
inch area and the friction was lessened. The 
one half area, 
and finally to one-fourth, when the scales 
worked quite freely and the actual pressure 
determined within two or three pounds. 


area was reduced to inch 


The experiment was getting quite interest- 
ing now, the testing of the gauge was forgot- 
ten in trying to overcome the friction of the 
piston, so that the exact pressure could be 
told. It was proposed that a spring should 
be placed on the piston for it to press against, 
instead of arigid body. This was done but 
the result was no better. It was then pro- 
posed that the piston be revolved while the 
pressure was on. This was tried and every 
of friction had vanished; the scales 
working as freely as they would under any 


sign 


a lack of | 


The rod was now | 
placed in the piston and under a cross beam | 


When everything was ready the| 


AMERICAN 


load, and to the surprise of everyone the 
scales showed just one-fourth the weight that 
the gauge did. The gauge was correct, also 
the indicator, beyond a doubt. 

The atmosphere was fairly thick with va- 
rious ideas concerning the tests, which were 
original with the ones who proposed them, 
and new to all who saw them made. The 
steam gauge was now taken back and attached 
in its usual place to the steam pipe, but did 
not show the same pressure that it did when 
taken down, by about twenty pounds. Here 
was something strange again, for the pressure 
was known to be as high when it was put on 
as when taken off. 
| to fall in order to see if there could be any 


The pressure was allowed 


| chance for mistake in the safety valve (which 
was kept blowing, or nearly so, all the time) 
when to our surprise the gauge began to 
| show an increased pressure. 

related to a boiler 
| inspector soon after they occurred, who ex- 
plained the whole business in a few words, 
saying that bent tube steam gauges should 
not be attached without a syphon or other 
means of keeping the spring cool, something 
every one had heard over and over again, but 
in this case had been strangely forgotten by 
all. But there is one thing which these tests 
has led me to believe, and that is, that the 
friction of an indicator piston is a very con- 
siderable amount and has a great deal to do 
with the distortion of cards, especially if 


These incidents were 


The indicator is 





taken at very high speeds. 
susceptible of improvements inside as well as 
|outside. If arotary motion could be given 
to the piston without interfering with it other- 
wise a@ much more perfect card would be 


servant, 





Boiler Defects. 


The inspectors’ reports of the Hartford 
| Boiler Insurance Company of July show that 
during the month 3,527 visits of inspection 
| were made, and 6,952 boilers were inspected, 
3,450 of them both externally and internally. 
Out of the lot 34 were condemned as unfit 
for further The defects 
| amounted in number to6,019 of which 552 were 


use. discovered 


dangerous. The largest number of defects 
| of a single kind were cases of defective rivet- 
ing, 1,396 of which 
gerous. 


were considered dan- 
In commenting upon this fact the 
company say in the Locomotive : 
| ‘* The greater portion of the defective rivets 
reported above were found in new boilers, 
while they were under hydrostatic pressure 
in the yards of their makers. A large propor- 
tion, also, of the leaky tubes and seams were 
| discovered under the same circumstances, but 
the proportion of the latter two defects thus 
| discovered was much smaller than the pro- 
portion of defective rivets. This may be ac- 
counted for by the fact thata rivet once prop- 
erly driven is bound to always remain all 
right, under ordinary circumstances, while 
seams, and the joints around tube ends rap- 
conditions to 
which they ,may be subjected in every-day 
use. 


idly deteriorate under many 


‘* Ordinary machine riveting probably re- 
sults in a greater proportion of defective 
rivets than any other one cause. Machine 
riveting to make good work must be very 
carefully done. The rivet hole must be truly 
in line with the machine dies. The holes in 
the two plates must also be in line with each 
other. If there is an offset of an eighth of 


an inch between them, the rivet is bound 
under any circumstances to be a very bad 
one. 

‘* The most satisfactory riveting of boiler 
plates is done at the present time by a prop- 
erly constructed and used button set. By 


this means better seams can be made than 











New Screw Driver. 
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by hand riveting. The work is also done 
more expeditiously than it can be done 
by the old method. A well-constructed ma- 
chine will enable the work to be done consid- 
erably quicker than it can be done with the 
set, but we have rarely seen a complete job of 
machine riveting which left nothing to be de- 
sired. It was not the fault of the machine, 
however. 

‘‘In hand riveting the excellence of the 
joint depends entirely upon the skill of the 
riveters; in button-set riveting, much de- 
pends upon the form of the set. With an 
improper set it is impossible to do good 
work, no matter how skillful the workmen may 
be. | 

‘*Button-set riveting has been tried in | 
many shops and abandoned as impracticable. | 
Experience in other shops, where it is per- | 
fectly successful, would seem to indicate that | 
the failures have not arisen from any defect | 
in the principles underlying the process, but 
rather from a failure on the part of those 
trying the process to fully grasp the pro- 
blem.” 





OB —- 
What the Society of Mechanical Engi- 
neers Will Do. 


Secretary Hutton, of the American Society 
of Mechanical Engineers, has sent out to mem- 
bersa programme forthe seventh annual meet- 
ing to be held in the City of New York, 
November 29th to December 3d. The chair- 





man of the local committee of arrangements 
is Wm. H. Wiley, 15°Astor Place. 

The sessions will be held in the hall of the 
New York Academy of Medicine, No. 12 West 
Thirty-first street, between Fifth avenue and 
the result in the opinion of your obedient | Broadway. 
C. O. SINE. 


The headquarters of the Society 
will be at the Convention Rooms. 
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The members will assemble Monday even- 
ing, November 29th, listen to the president’s 
address, eat supper, shake hands all round, | 
tella few stories (relating to engineering of 
course) and otherwise get themselves in ex- 
cellent condition for the business session, 
which begins Tuesday morning at 10 o’clock. 
The afternoon session begins at 2 o’clock. 
Tuesday evening is set apart for attending 
the American Institute Fair. Those who 
think the Fair is hardly interesting enough, 
will doubtless find attractions elsewhere in 
the city. On Wednesday an excursion by 
boat to Newark has been planned. On the | 
return the boat will. stop at Bedloe’s Island | 
long enough for the members to pay their 


respects to Miss Liberty. Lunch will be 





served on board. In the evening another | 
business session will be held at the Medical 
Academy. 

On the fourth day (Thursday) the society 
will hold a 10 a. m. 
within the classic walls 
tute, Hoboken. The programme is 80 spe- 
cific in describing where 
found that we 


and 3 Pp. M. session 


of Stevens Insti_ | 


Hoboken can be | 
any of the 
but if any of them 
should become confused and get astray, a 


don’t believe 
miss it; 


members can 


committee will hunt them up, and bring them 
in for the lunch tendered 
by President Morton at his house, at | Pp. M. 


which has been 
Friday will be devoted entirely to an ex- 
Trenton, the P. R. R. 
tendered a special train 


cursion to having 
for the occasion. 
While there, the society will be the guests of 
Mayor-elect Hewitt’s establishment, where 
the members will be shown how wires are 
manipulated—-wire drawing, we mean—and 
how iron beams for buildings are rolled. 
They will not go away hungry. 

The following papers are to be presented 
and discussed at this meeting : 

Francis Reuleaux: ‘‘ Friction of Toothed 
Gearing.” 

R. H. Thurston: ‘‘ Friction of the Non- 
condensing Steam Engine.” 


| work, 


= 


Benjamin Baker: ‘‘ The Working Stress of 
Iron and Steel.” 


A. Wells Robinson: ‘‘ Dredging Ma- 
chinery.” 

Andrew C. Campbell: ‘‘A New Conic- 
ograph.”’ 

Gaetano Lanza: ‘‘ Strength of Shafting 


Subject to both Twisting and Bending.” 

Wm. Kent: ‘‘ Heating Capacity of Water 
Gas.” 

Geo. I. Alden: ‘‘ Formule and Tables for 
Calculating the Effect of Recip. Pts. of High 
Speed Engines.” 

William Cowles: ‘‘ Fire Boats.” 

Geo. H. Barrus: ‘* New Calorimeter.” 
Oberlin Smith: ‘‘Intrinsic Value of Special 


| Tools.” 


W. E. Partridge: 
High-priced labor.” 


‘*Capital’s Need of 


Subjects and queries will also be 
sented for the ‘‘ Topical Discussions.” 


pre- 
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Toledo, Ohio, is looking forward with much 
hope to the early introduction of natural gas 
for manufacturing and domestic purposes. 
A strong company has been formed, and right 
of way has been obtained for a pipe line to 
bring what is believed to be an ample supply 
from important gas wells recently discovered 
about twenty-five miles southeast of the city. 
If a good supply of natural gas can be fur- 
nished at suitable prices, the recent tendency 
to turn from commercial to manufacturing 
activity, specially manifest within the last 
year or two, is expected to give the city a 
boom. D. R. Locke, otherwise known to 
fame as ‘‘ Petroleum V. Nasby,’ is the one 
public-spirited citizen most entitled to credit 
for bringing about thistendency. He has not 
only taken a financial interest in a number of 
manufacturing concerns, but has put up a 
number of substantial factory buildings, 
which he leases on very favorable terms to 
manufacturers. The population has increased 
from 50,000 to 72,000 within the past five 
years. Its abundance of cheap homes and 
central location should make Toledo an im- 
portant manufacturing point, if the manufac- 
turing spirit is properly cultivated by its 
citizens. 

ees as 


New Screw Driver. 

The new screw driver illustrated on this 
page is a novelty brought out by Paine, 
Deihl & Co., Philadelphia. It is made of a 
single piece of wire, and is meeting with 
public favor. 

<> 


The Watts-Campbell Co. Engineer Corps of 
Newark, N. J., will have their first annual 
parade for rifle practice and recreation on 
Thanksgiving day. The shooting is to be for 
prizes. 

= ane 

The Chinese laundrymen of New York 
have decided to form a trade-union for the 
purpose of keeping up the rates on their 
and will fine every Chinaman who 
does not join, or who cuts rates, $100, boy- 
cotting him if he fails topay. These heathen 
have learned how to proceed ‘‘allee samee 


| Melican man.” 


For the past three months Thomas D. West 
has, with his valuable experience as a moulder, 
aided the Cowles Electric Smelting and Alu- 
minum Company in starting their foundry at 
Lockport, N. Y. Leaving everything in fine 
working order, he has returned to his family 
in Cleveland, and his old position as foreman 
of the Cuyahoga Works Foundry. 


caasananennaelias 


At the present time there is being tried at 
New York, and also at Philadelphia, electric 
motors on surface railroads. It seems evi- 


| dent, from the attention that is being given 


the subject, that surface road managers are 
looking for something to take the place of 
horses, and they ought to find it. Con- 
siderable progress has been made in cable 
propulsion, the choice at present seeming to 


| be between that and electric motors. 
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| pass a large part of their lives therein. 


| who toil. 
‘fortunate in this respect, but the State of 


AMERICA 


Usefulness of Labor Bureaus. 


It is refreshing to see the Bureau of Statis- 
tics of Labor, of the State of New York, 
making some effort to gather labor statistics. 


Two blank forms in regard to apprentices 


have been sent out; one contains 56 questions 


for apprentices to answer, and the other 28 


questions for owners of shops and establish- 
ments to answer. Both catechisms seem to 
be well prepared, and ought to elicit much 
useful information. Since the election is 
past, and the exciting work of a political 
campaign no longer claims ashare of his atten- 
tion, we trust that Commissioner Charles F. 


| Peck will be enabled to devote himself con- 


tinuously to the work of the bureau. When 
the public has heard from Mr. Peck through 
the daily papers, it has generally been upon 
political prospects, and seldom upon labor 

Just before election he gave his 
through an interview in a daily 
about the prospective vote for ‘‘ our 
party’ in various parts of the State. While 
a commissioner of labor statistics has the 


matters. 
views, 


‘same right to exercise his political party 


preferences as any other citizen, it is not in 
keeping with the character of his office to 
make them conspicuous. Asa rule, the less 
he tries to shape the course of party matters, 


|the more useful he will be in col'ecting and 


publishing important industrial facts. How 
widely known are the party preferences 


'of heads of labor bureaus in Ohio, Mas- 


sachusetts, Pennsylvania, Illinois and New 
Jersey? We have never heard to which 
party either of them owes allegiance, and 
feel certain that comparatively few of those 
who have been benefited by their reports 
know what ticket any one of them favors. 
These men, are known by their 
They have not been brought into 
prominence by interviews on party matters. 


however, 
works. 


| but by patient, persistent work in bringing 


to light truths about industrial establish- 
ments and the men, women and children who 
By a 
judicious presentation of these truths by 
heads of lubor bureaus, much wholesome and 
necessary legislation has been secured, but 
much more remains to be done. 

There never was a time in this country 
when bureaus of labor statistics could do more 
for public benefit than now, and they ought 
to be strongly supported. The prominent 
part taken in the recent elections by working- 
men indicates that they have some grievances 
to be righted by statute. It is useless to ask 
self-constituted, one-idea reformers to formu- 
late these grievances. It needs careful study 
to find what remedies are really needed. 


| There is not a labor grievance that can be 
|righted by statute that a bureau of labor 


statistics cannot uncover and suggest to 


| legislative authorities some law to correct. It 


is absolutely necessary, however, that the 
head of the bureau shall be a man to com- 
mand the respect and confidence of the masses 
The five States we have named are 


New York is singularly unfortunate. The 
sooner a change is made in the management 


|of the Labor Bureau at Albany the better it 


will be for the industrial interests of the 
State. In no other State have there been 
greater 
deep seated dissatisfaction with the kind of 
laws enacted and the partiality displayed in 
enforcing them than in the Empire State. With 
an efficient labor bureau the evils could be 


manifestations by workingmen of 


5| properly brought to public notice and righted. 


oe 


Fuel from Culm, 

We publish elsewhere some extracts from 
the report of the Seranton (Pa.) Board of 
Trade in regard to the possibilities of artifi- 
cial gas made from culm or waste coal. Of 
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| The accumulation of culm is, as will be| 
'seen by the report, enormous, 
due allowance for over-enthusiasm in relation | 


to the cheap cost of producing gas from it, it 
is still evident that there is in what has been 
considered waste an immense potential energy 
that can be cheaply utilized; its utilization, if 
accomplished half as cheaply as it is claimed 
that it will be, isa matter of great import- 
ance. 

It has been quite fairly demonstrated by 
the use of natural gas that gaseous fuel has 
important advantages over solid fuel for 
many industrial purposes, and should the 
supply of natural gas fail in the regions 
where it is now used efforts will doubtless be 
made to substitute artificial gas rather than 
return tothe use of coal. In places remote 
from the supply of natural gas the interest in 
cheap artificial gas is constantly increasing. 
Altogether the Scranton Board of Trade has 
presented in its report the outlines of a great 
economical question. 
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The cross sights of surveyors’ instruments 
are now largely made of platinum wire. The 
wire used for this purpose is drawn to a 
diameter of about one twelve-thousandths of 
an inch. To accomplish this fine drawing 
platinum wire three one-thousandths of an 
inch is covered with silver, bringing the 
diameter to one-tenth inch. [This is then 
drawn so as to give the diameter of platinum 
core required, then the silver is eaten off with 
acid, leaving the platinum wire. 

— ame 

German manufacturers have again gained 
an advantage over British competitors, by 
receiving an order from the Turkish govern- 
ment for three torpedo boats, to have a speed, 
respectively, of 25, 23 and 20 knots. The 
boats are to be armed with Hotchkiss guns 
and Swartzkopf torpedoes. 

= —_- = 

According to the report of James A. 
Dumont, Supervising Inspector General of 
steam vessels, there were, during the past 
year, 40 accidents to steam vessels causing 
loss of life. Of these accidents 13 were from 
explosions, costing 34 lives. The number of 
vessels inspected was 5,744, and 13 explosions 
in this number seems a large percentage. We 
believe that if there were less red tape in the 
matter of appointing and retaining inspect- 
ors—if the matter were left entirely in the 
hands of a competent man like General 
Dumont—there would be fewer explosions. 

ee 


Literary Notes. 


The Harth is the name of a new weekly 
paper just started at 430 Walnut street, Phila 
delphia. ‘‘ The fullness thereof,” if the first 
number indicates what is to follow, is of a 
varied character. The principal editorial is 
on ‘‘Gold as Money.” After mentioning 
what countries have adopted the gold stand- 
ard, it says: ‘‘ Knowing the weight adopted 
by any nation we easily find the value in 
United States money by dividing it by 23.22.” 
No we don’t, because the standard fineness 
of gold used for coinage varies in different 
countries. For instance, British gold coins 
are finer than American coins. Let the Harth 
attend to accuracy as well as fullness and it 
may succeed. 


Our esteemed contemporary, the Sanitary 
Engineer, announces in last week’s issue that 
the title is now ‘‘ The Sanitary Engineer and 
Construction Record.” Tn noting the change 
it says : 

‘*The words ‘ Construction Record’ have 
been adopted with a view to conveying to 
those not generally acquainted with the 
character of its contents the scope of the sub- 
jects treated, which include those properly 


and making | 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials no~ loca- 
tion will be published. 


(403) J. C., Boston, Mass., asks: What is 
the rule for finding the mean pressure of expand- 
ing steam at a given point of cut-off? A.—The 
rule best adapted for the purpose requires the use 
of a table of hyperbolic logarithms. You will find 
such a table in almost any work on steam engi- 
neering, or on the use of the indicator; also the 
required rule. 


(404) G.L. F., Ashland, Va., asks : Where 
is it best to put the fly-wheel of an engine. and does 
it make any difference as regards friction? A.—A 
fly-wheel should be as near the crank as it is prac- 
ticable to place it. It is said that the friction due 
to the weight of fly-wheel increases with its dis- 
tance from the crank, more particularly with a 
vertical engine. We cannot say to what extent this 
is true in practice ; but, as the fly-wheel resists the 
motion of the crank during part of the stroke, it is 
manifestly better to have this resistance as near 
the point where the power is applied as possible. 


(405) C. W., Carbondale, IIll., and others, 
will find instructions for japanning in the AMERICAN 
MACHINIST of April 12, 1884. 


(406) Z, , asks several questions as to 
the relative strength of hollow and solid columns, 
bars, etc. The consideration of this subject is 
quite too lengthy to be compassed by one or two 
questions and answers. It will be found fairly 
well treated in such pocket books as Trautwine’s 
and Haswell’s, to which we must refer our cor- 
respondent. 

(407) A. H. A., Greenville, Cal., asks: 
1. Will the strain be greater on a 6” lifting pump, 
when raising water through a 12" pipe, than when 
a6” or 7” pipe is used? A.—No. If there is any 
difference, it will be in favor of the large pipe, 
because there is less friction in a large pipe than 
inasmallone. 2. Will it require more power to 
raise water through a 6” pipe with an 8” pump 
than if the pipe were same size aspump. A.—We 
suppose, without knowing particulars, that the 6’ 
suction pipe is practically large enough. 3. How 
much water will it take to give 150 horse-power 
with a 50-foot overshot water wheel, and what is 
the rule for determining this? A.—The theoreti- 
cal horse-power of a waterfall is found by mul- 
tiplying the weight of water per minute by the fall 
in feet, and dividing by 33,000. Good overshot 
wheels are said to utilize about 75 per cent. of this; 
hence the full power of the fall must be 200 horse- 
power. One cubic foot of water per minute (62.4 
lbs.) will give 











horse-power, and 200 horse-power will require 
200 +.094=2129 cubic feet of water per minute. 


(408) W. W., Texas, asks: 1. How is it 
that when the link motion of a locomotive is placed 
in an intermediate position between full gear and 
mid gear, the slide valves will not cut off square ? 
A.—This is the result of placing either the link 
saddle pin or the lifting shaft, or both, in the 
wrong position; and sometimes it may be the 
result of a faulty design of the whole link motion. 
2. What is the proper method for laying out the 
notches in the reverse lever quadrant? A.—The 
method generally adopted is to place the link mo- 
tion into full gear, and mid gear for forward and 
backward motion, marking off the position of the 
latch onthe quadrant when the reverse lever is in 
any one of these positions, and then between these 
lay off as many notches as may be desirable. Some 
master mechanics prefer to place the intermediate 
notches in @ manner which will enable them to 
tell at what part of the stroke steam is cut off; 
others, again, prefer to place the notches as close 
as the strength of the material will allow. 


(409) R. L., Leominster, Mass., asks: 
What are the elementary principles of mechanics ? 
A.—Consult an ordinary school-book on natural 
philosophy. What of mechanics you find ex- 
plained there you may consider elementary prin- 
ciples. 

(410) Link, Penn., writes: In a locomo- 
tive link motion the saddle pin is placed behind 
the link are to effect equal cut-offs in the half- 
stroke position by causing the hanger to vibrate, 
when the link isin this position, in an are whose 
chord is parallel to center line of motion. Why is 
it, then, that in most locomotives the lifting arm is 
parallel to the center line of motion? Wor the are 
of vibration being inclined, when the link is in full 
gear, to give equal cut-offs (not equal lead), would 
then be also inclined to center line in all other 
positions of the link? A.—In all our experience, 
we have always seen the valves of a locomotive set 
with equal lead (not equal cut-offs) at full stroke; 
this will make the cut-offs at full stroke very nearly 
equal, the difference being so small that it may be 
neglected.. In cases of this kind the center line of 
lifting shaft arm will be parallel, or nearly so, to 
the center line of motion, but it does not necessarily 
follow that it always should be so. 
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(411) 
the best way to get rid of the exhaust steam in a 
mine? We use Knowles’ mining pump, and the 
exhaust makes the mine very unpleasant on the 
side where it runs. A.—If the pump is small, send 
to Knowles’ Steam Pump Works for one of their 
new special condensers, which can be fastened to 
the suction pipe. If the pump is large, you will 
need an independent air pump and condenser. 


(412) J. R. J. asks: 1. What was the 
highest horse-power indicated by the Corliss engine 
at the Centennial Exposition? A.—The highest 
power indicated by this engine at the Centennial 
Exposition is not known; only a part of its highest 
power was developed. 2. What is the average 
power the engine is now developing at Pullman’s 





Palace Car Company? A.—About 1,250 horse- 
power. 
(413) T. W., , writes: 1. Can you 


give me a good receipt for polishing brass on a 
locomotive ? A.—Rub the brass with waste 
dipped into a mixture of rotten stone and oil. 2. 
Is there any way to keep it from tarnishing after 
scouring? A.—No. 3. What is meant by the 
steam working expansively when the valves cut 
off? A.—When steam, by its expansion, moves the 
piston, it is said to work expansively. 4. What 
would you do when an eccentric strap or rod is 
broken on the road—to run the engine into the 
shop? A.—First, we should take off the broken 
rod and strap ; second, disconnect the valve stem 
from the rocker, and fasten the slide valve in the 
middle position of the valve seat; third, fasten the 
piston against the cylinder head, and then run the 
locomotive with one cylinder. 5. Which end of the 
cylinder receives the greatest pressure of steam? 
A.—The front end of cylinders in.the back end of 
cylinder the pressure is decreased by the area of 
piston rod. 6. How do you get the length of a link? 
A.—In large locomotives the length of the link 
measured on the link are is generally 18 to 20 
inches, and the distance between the eccentric rod 
pins is generally 12 inches. For smaller locomo- 
tives these dimensions are somewhat decreased. 











Transient Advertisements 50 cents a line for each 
About seven words make a 





insertion under this head. 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


20’, 25,’ 28’ B.G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder, Worcester, Mass. 


The best wire nail and tack and nail machinery. 
Wm. A. Sweetser, Brockton, Mass, 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, I11. 


Inventions, Models, Gear-cutting and light me- 
chanical work. A. P. Brown, 108 Liberty st., N. Y. 


20,000 addresses of steam users and users of mach. 
in 10 States, $10. J.N.Mills Pub.Co.,30 Vesey st., N.Y. 


‘* How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys Youum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Bacvk-Pressure 
Valves. T. Kieley,11W. 13th st.,N. Y. Send for des’n. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Nov. 13, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Rubber Belting, all sizes, 7744 per cent. regular 
list. All kinds of Rubber Goods at low prices. 
Jno. W. Buckly, 156 South street, New York. 


Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 


For Sale—A Circular Cold Sawing Machine for 
cutting iron or steel rails, joists, girders, T iron, 
ete. ; can be run by hand or power; gives a clean 
and accurate cut, avoiding fractures and saving 
time; having been purchased in trade, will be sold 
very reasonable. For particulars and price, ad- 
dress Fedrick & Ayer, Philadelphia, Pa. 


St. John Improved Self-adjusting Cylinder rack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


D. H. L. writes: Can you tell me | 


AMERICAN MACHINIST 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of th 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York 




















Pitt & Ramer will erect a new carriage factory at 
Des Moines, lowa. 

The Wilder Chilled Plow Company, of Caledonia, 
N. Y., will remove its factory to Rochester. 


The Bethlehem Iron Company, of Bethlehem, 
Pa., is erecting another large building. 

It is reported that the Lowmoor Iron Company, 
Lowmoor, Va., will erect an additional plant. 

Lorenz Schmidt, of Pottsville, Pa., will build a 
new brewery at Mt. Carbon, to cost $50,000. 


Knowlton Bros., of Camden, Me., are making 
extensive improvements to their foundry. 


S. Cheney & Son, Manlius, N. Y., have purchased 
another building for a foundry. 

It is reported that new machine shops will be 
built by A. C. Osborne, Clarksburgh, W. Va. 

John A. Lee is erecting a coppersmith works and 
brass foundry at Chattanooga, Tenn. 


The Alabama Car Works at Eufaula, Ala., are 
about to reorganize and build cars. 


Rice, Lane & Phillips, St. Paul, Minn., will erect 
a foundry building to cost $13,000. 


Everything indicates the early erection of four 
blast furnaces in Sequachee Valley, E. Tenn. 

Lewis & Egginton, 1142 De Kalb avenue, Brook- 
lyn, N. Y., will erect an iron foundry, 32x75 feet. 

Natural gas has been introduced into the Cam- 
bria Iron Works at Johnstown at a cost of $100,000. 


Donaldson Bros., of Mt. Clemens, Mich., will 
erect a two-story brick addition to their machiue 
shop. 


Steps are being taken towards organizing a shoe 
manufacturing company in Warren, Mass., by J. 
Wheaton Allen and others. 

Vandevoort & Tucker, New York city, will erect on 
117th street, near Pleasant avenue, a two-story 
brick factory, 80x80 feet. 


The Georgia Central Railroad Company has pur- 
chased a site in Birmingham, Ala., on which to 
build a machine shop. 


A new factory for the manufacture of reapers 
and mowers will be erected in Martinsburgh, Pa. 
Daniel Snowbarger is interested. 


F. S. Myers, 619 Broadway, New York, will raise 
his factory two stories higher, at a cost of $5,400. 
It is located at 410 East Sixty-eighth street. 

The Beaver Falls (Pa.) Cutlery Works have been 
sold to capitalists at Bridgeport, Conn. They will 
employ about 600 hands. 

Ground has been broken on North avenue, 
Natick, Mass., for a new carriage tactory to be 
occupied by Piper & Co. 

The Pratt Coal and Iron Company, of Birming- 
ham, Ala., contemplates building four furnaces, 
1,000 coke ovens, a basic steel plant, etc. 

Thompson Bros., Tyro Shops, N. C., contemplate 
starting a foundry and agricultural implement 
factory at Salisbury. 


R Belt, Logan, Ohio, has sold his foundry to 
Zschech & McLain for $15,000. The new firm will 
make a specialty of band saws.—I/ron Trade Review, 

The Texas and Pacific Railroad Company will 
build an additional car shop, 40x130 feet, at Mar- 
shall, Texas.—Baltimore Manufacturers’ Record. 

The Piscataquis Woolen Company, Guilford, Me., 
contemplate purchasing a steam engine, so that 
their mill will not have to be shut down in 
a severe drought. 


case of 


A company with a capital stock of $100,000 will 


be formed at Atlanta, Ga., to manufacture ice ma- 
chinery. Frank A. Smith, Steelton, Pa. is inter- 
ested. 


The Dwight Slate Machine Company, Hartford, 
Conn., have perfected a machine for making car- 
penter’s squares, which will finish them at the rate 
of one per minute. 


The firm of Henry R. Worthington, Brooklyn, 
N. Y., will erect a brass foundry in connection with 
their steam pump works. It will be 80x26 feet, and 
is to cost $3,500. 

A machine shop and planing mill are soon to be 
erected at Chippewa Falls, Wis., by the Missis- 
sippi River Logging Company. 
president. 


F. Weyerhausen, 


A co-operative company, composed of Knights of 
Labor in the vicinity of Olean, N. Y., have nearly 
completed oil refining works of 1,000 barrels ca- 
pacity per week. 

A new silk factory is to be built at Norwich, Che- 
nango County, N. Y., the stock being about all 
taken. The firm which will operate this factory 
has agreed to employ 130 hands 





The Fuller°& Warren Company, of Troy, N. Y., | 
will not rebuild the burned factory at Schenectady 


at present. They will decide next spring where 
the new foundry will be located. 

B. A. Jenkins, Charles Dawes, C. Cullen, W. H. 
Geers, J. N. Quaife and others have incorporated 
at Knoxville, Tenn., the Frankland Foundry and 
Manufacturing Company, to manufacture stoves, 
plows, etc. 

The Co-operative Foundry Company, of Roches- 
ter, N. Y., have the foundation laid, and are push- 
ing the construction of an extensive brick foundry 
and shops on the line of the Central Railroad, 
about two miles from the city. 

The Ivanhoe Paper Mills Company, of Paterson, 
N. J., have just ordered of the National Water Tube 
Boiler Company, of New Brunswick, N. J., 216 
horse-power of their water tube boilers (Moore’s 
system). 


J. H. Spellmeyer & Co. have opened a machine 
shop at 712 Howard street, St. Louis, and propose to 
build various classes of machinery and do general 
repairing. Another lathe and planer will soon be 
added to the company’s equipment. 


The Laclede Car Manufacturing Company, of St. 
Louis, contemplate an enlargement of their mill. 
Orders at the present time are crowding them so 
hard as to force the admission that “we are as 
full of work as we can be.” 


The Manhattan Elevated Railroad of New York 
city will order twenty-five new locomotives and 
one hundred new cars to accommodate the in- 
creased travel which has come since uniform five- 
cent fares became the rule. 


Jacob Reese, of Pittsburgh, inventor of the basic 
process of making steel, has sold the right to use 
his process to the Sloss Furnace Company, of 
Birmingham, Ala. The company will at once erect 
a plant for the manufacture of steel on a large 
scale. 

The $50,000 stock company lately reported as 
formed at South Pittsburgh, Tenn., to build pipe 
“works, has been organized, with G. E. Downing as 
president and treasurer; James Bowron, of Nash- 
ville, vice-president ; and W. R. Townsend, secre- 
tary. Work has been commenced. 

J. B Reynolds, shoe manufacturer, Brockton. 
Mass., has had some differences with his workmen, 
and proposes to move his business elsewhere. The 
business men of Orange, N. 
capital stock to build Mr. Reynolds a factory, and 
give him rent free for five years. 


The Lymansville Mill, at Lymansville, BR. I., is to 
be enlarged. One building, 150x100 feet, three 
stories high, is to be erected. The machinery and 
extension will cost about $80,000, and all is to be 
ready for work by the first of next January. Two 
hundred additional operatives will be employed. 


Manning, Maxwell & Moore, 111 Liberty street, 
New York, have just received an order for all the 
machinery and tools to go into the new shop of the 
Sprague Motor Company, New York city. This 
company makes an electric motor which has been 
tried on the elevated road of New York city. 


Marshall & Coleman, hat manufacturers, are to 
build a factory in Fall River, Mass., which is to be 
270 feet loug by 40 feet wide and two stories high. 
It will have an ell for a dye-house, an engine of 
30 horse-power and a boiler of double that capacity. 
They expect to employ 50 girls and 300 men. 


The Building Committee of the West Brookfield 
(Mass.) boot shop have contracted with J. A. Con 
way to put up a building for their use to be finished 
January 1. The dimensions of the building are: 
Boot shop, 136 feet by 18; boiler room, 28 feet by 18; 
shed and barn, 36 feet by 32. 

The new furnace now almost completed at Jones 
& Loughlin’s Eliza plant, Pittsburgh, will be the 
largest in Pittsburgh—perhaps in the country. 
When ready for blast, it will have cost upward of 
$200,000. It is 95 feet high, with a 20-foot bosh and 
eight hot blasts. The smoke-stack runs 175 
feet. 


The Arthurs Coal and Lumber Company are 
enlarging their mill at Swissmont, Pa. They are 
setting an 18-inch Westinghouse engine, dispensing 
to a large degree with all shafting. Based on their 
past experience with this system, they expect to 
reach an average cut of 100,000 to 120,000 feet per 
day. 

The Toledo Foundry and Machine Company, 
Toledo, Ohio, builders of excavating machinery 
are preparing to replace their wooden buildings 
with a three-story brick and iron machine shop, 
the main parts of which will be 50 by 100 teet, and 
62 by 65 teet respectively. They now employ 42 
men, but expect to increase their force to 150 men. 


up 


The Ferracute Machine Company, of Bridgeton, 
N. J., report that prospects are good for a busy fall 
and winter. They make a specialty of presses, 
dies and other sheet-metal tools. 
of power punching presses has been well received, 
and they expect soon to add some new tools to their 
plant, which will materially facilitate the produc- 
tion of their goods. 


Arrangements are being made to organize a new 
yarn mill in Fall River, Mass., with a@ capital of 
$250,000. A large part of the stock has been 
already taken, the largest subscribers being R. 'T. 
Davis, $30,000; Leander Freelove, $20,000; Frank 8S. 
Stevens, $10,000. Thomas R. Burrell will be treas- 
urer of the new concern. The company will build 
a mill of $20,000 spindles. The location has not yet 
been decided on, but it will probably be in the east- 
ern or southern part of the city.—Boston Commercial 
Bulletin, 
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The St. Joseph Lead Company have in course of 
construction at the works of the Rohan Brothers 
Boiler Manufacturing Company, at St. Louis, Mo., 
apparatus designed to make the extraction of lead 
from the ore a continuous single process, un- 
hampered by jigging or crushing. This result is to 
be accomplished by heat, so graduated that it will 
barely melt the lead out of the ore and leave the 
slag to itself. 


Randolph Brandt, manufacturer of the Selden 
packing, writes us: “I have just shipped toa large 
iron company in Ohio an unusually large size of 
the Selden patent packing, viz., three inches diam- 
eter. It is for hydraulic use, and I think speaks 
highly for the merits of the ‘Selden.’ Trade is 
very satisfactory, our orders keeping ahead of 
manufacturing, so that we cannot keep any amount 
of stock on hand.” 


The St. Louis Age of Steel says: **The Shellen- 


| berger Nut Lock Company, incorporated with a 
| capital of $100,000 for the manufacture and sale of 


| President, George 


the Shellenberger nut lock, will open a factory in 
this city, but its general office will be in Dallas, 
Tex. The officers of the company are as follows: 
Noble; vice-president, S. L. 


Shellenberger; secretary and treasurer, Benton 


| Quick. 


The Ireland Manufacturing Company, Cincinnati 


| manufacturers of bronze builders’ hardware, have 


about completed the erection of a new building, 


| 75x40 feet, two stories high, on the lot adjoining 


their present factory site. They have also en- 
larged their foundry to thrice its former capacity, 
having put in three new furnaces, and have rear- 
ranged their manufacturing department, by which 
they are enabled to increase their working force by 
75 additional hands. 

The Warren Tube Company have recently been 
incorporated at Warren, O., with a capital stock of 
$200,000, for the purpose of manufacturing com- 
pressed iron and steel tubes. They expect to com- 
mence operations in January, 1887. The following 
officers have been elected: N. Monsarrat, presi- 
dent: T. M. Cornell, vice-president; J. H. Eaxon, 
Jr., secretary; Wm. A. Palmer and Winslow Alder- 
dice, general manager. 


Robert Whitehill, Newburgh, N. Y., builder of 





steam engines and ice machines, is erecting a pat- 
tern room, 53 by 65 feet, adjoining the foundry 
buildings put up by him some time ago, a couple of 
blocks from his present works, the ultimate inten- 
tion being to remove his entire works. The foundry 
is 50 by 200 feet, one story, the latter being 23 feet 
high, adapting it for convenience in avoiding pit 
work, where long castings are required to be cast on 
end. 

A Paterson (N. J.) silk firm is negotiating with 
Lancaster (Pa.) capitalists for the erection of a very 


| extensive silk factory, to employ 500 hands and cost 


$75.000. Several new silk- manufacturing firms 
have recently started up. A large silk-throwing 
establishment is to double its capacity by building 
a large annex at Pittston, Pa. The rent is one- 
fourth of the Paterson rates, labor is one-third less 
taxes are merely nominal, and coal is one-fourth 
the Jersey price. These facts explain the general 
movement into the eastern Penusylvania towns.— 
Manufacturers’ Gazette. 


J. P. Witherow has closed a contract with the 
Chicago Steel Company for a new steel plant to be 
erected at Hammond, Ind. The plant, when com- 
pleted, will have a capacity of 150 tons a day, and 
its product will be steel nails, car axles and steel 
billets. The blooming and plate trains will be 
furnished by J. L. Lewis, of Pittsburgh; the fur- 
nace castings by the Altoona Car Works, of Al- 
toona, Pa. ; and four regenerative gas furnaces by 
M. V. Smith, consulting engineer of the company. 
who has his office in the Bissell Block, Pittsburgh. 
Che plant will cost $157,000, and will be completed 
about February 15, 1887.—J/ndustrial World. 


Manning, Maxwell & Moore, 111 Liberty street, 
New York, have been awarded the whole contract 
for the machine tools for the large new shop of the 
Westinghouse Electric Co., of Pittsburgh. There 
was, of course, considerable competition for the 





Their new line | 


order. The order is for lathes, planers, radiai and 
upright drills, milling machines, shapers, etc. Some 
of the planers are as large as 72''x72"’. 
also furnished 
chi 


This firm 
(upon a single order) all the ma- 
ery for the new Northern Pacific Railroad Car 
Shops at St. Paul. Upon a visit to those shops, Mr. 
Cushing, the superintendent of motive power and 
| machinery, informed us that he was well pleased 
| with the satisfactory way in which all the details of 
that order had been carried out. 


The rapid increase of business in the Boies 
formerly the Dickson—steel wheel, together with the 


| 
| great increase of business in the locomotive depart- 
| ment of the Dickson Manufacturing Co., Scranton, 
Pa., has made it necessary to establish a separate 
plant for the exclusive manufacture of the wheel, 
The ground is broken for a large and thoroughly- 
equipped shop, and it will be pushed rapidly to 
completion. The tools will be of the latest and best 
approved pattern. The hydraulic plant for flang- 
ing, stamping and corrugating the plates of this 
wheel has been especially designed for this pur- 
pose by the Niles Tool Company, Hamilton, Ohio, 
who are also arranging hydraulic cranes and hoists 
for handling the wheels, the service of tools, ete. 
To insure the same standard of excellence that has 
characterized this wheel in the past, Mr. Pierson, 
late foreman of the Dickson Company’s shops, will 
take the superintendency of the works. So the 
wheels will be made under the same supervision, 
and largely by the same machinists. Col. Boies 
likewise expects to give the shops his personal 
attention.—Railway Age. 
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Machinists’ 0 tatin and Iron. 


New YorK, Nov. 11, 1886. 

Tron—Transactions in American pig are mostly 
for small lots to meet current needs. There is no 
inclination to shade prices on the part of sellers, and 
buyers are not inclined to buy ahead. Lehigh and 
North River brands, No. 1 X Foundry, sell at $18.50 
to $19; No 2, $17.50 to $18; Grey Forge, $16.25 to 
$16.50. | 

Scotch Pig—The demand for Scotch brands is 
slow, without variation in prices. We quote 
Coltness, $21.50 to $22; Glengarnock, $19.50 to $20; 
Gartscherrie, $20 to $21: Eglinton, $19 to $19.50; and 
Langloan, $21. 

Lead—The market is quiet, but prices are held 
firm at recent advances. Sales have been made at 
4.50c., but 4.45c. is nearer current price. 

Antimony—There is no change in prices. 
lett’s brand sells at 7.10c. ; Cookson’s, 9c. 


Hal- 





«WANTED * 


Advertisements only inserted 
under this head. Rate, 30 cents a line for each rnser- 
tion. About seven words make a line. Copy shoule 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 


** Situation and Help” 





Wanted—Competent draftsman experienced in 
blast furnace and steel works construction; state 
experience. Address G. L., AM. MACHINIST. 


Wanted — Situation as foreman  boilermaker; 
used to handling 75 to 100 men ; will take job laying 
out work; good references. Address W. F., AM. 
MACHINIST. 

Machinist foreman wanted, who can handle fifty 
men to advantage, and increase their production by 
iatest improved ways of doing work. Address P., 
care Wilkinson & Co., 352 Atlantic av., Boston, Mass. 

Wanted—A young man to act as foreman of a 
machine shop; must be conversant with engine 
and pump work. Address, with references and 
age, to F. B. F., Box 71, Waterbury, Conn. 

Wanted—By an experienced mechanic, familiar 
with designing and construction of automatic, high- 
speed and hoisting engines, also heavy tools, situa- 
tion as foreman or superintendent; competent to 
manage men; good references. J. C. E., AM. MACH. 





| MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Gerlach’s Engineers’ Specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cieveland, O. 


Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice. 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


“Steel Stamps, &c.” Agents wanted in every shop; 
send for terms. J. E. Mathewson, Springfield, Mass. 


Wanted—Second-hand Cushioned Hammer, in 
good condition. Address Pennock Bros., Minerva, O. 


John Lamberty, mfr. telegraph and electrical in- 
struments, ex verimental machs, models; fine gear 
cutting a specialty. 35S. 5th st., Br’kl’n, E.D., N.Y. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 


Experimental and new machinery for special 
purposes built by contract from specifications and 
inventors’ designs; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 


For Sale—One complete set of Pulley Patterns; 
also Patterns for Slide Valve Engines, with adjust- 
able cut-off and without cut-off, for sale cheap. 
Address North Star Iron Works Co., Minneapolis, 
Minn. 


For Sale, Cheap—Machine Shop, including lots, 
buildings, machinery, etc., all new, situated in 
Montoursville, Lycoming Co., Pa., on Reading R.R. ; 
reason for selling, death of partner. Apply to 
Jacob J. Moltz, Williamsport, Pa. 


For Sale—18-inch Engine Lathe, 28-inch Drill 
Press, 24-inch x 6ft. Planer, large Milling Machine 
and Crank Planer, all new modern tools: also some 
10, 12, 15, 20 and 35 H. P. second-band Engines. 
First-class, very cheap. 8S. M. York, Cleveland, O. 


For Sale—The machinery, tools, plating appara- 
tus and raw material of manufacturing establish- 
ment; now working on orders in brass and other 
metals; very low rent, including steam power. 
Address Manfr., P.O. Box, 285, New Brunswick, N.J. 


For Sale—aA first-class foundry and machine shop; 
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Combines all the | 


best elements es- 


P sential in a first- 
», class Hammer. 


Has more good 
points, does 
more and 
better work 
and 
less for re- 
pairs than 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 
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CUSHIONED 


AMMER 


he success of our 


machine is the best 


of of its value. Is 


more like a steam- 
hammer than any 
» other, yet has all the 
economic advantages 
of a power hammer, 


wi aie superior to any. Will work a larger bar of 


steel or iron and turn out more 
than an 


resented, or no sale. 


Boston, 





difficult forgings 


other hammer made. Guaranteed as rep- 


BEAUDRY & CUNNINGHAM, 


Mass. 
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THE BROWN HAMME 


STRIKES A BLOW 


WITH 


Double the Velocity That it Raises the Hammer. 
ANEW MOVEMENT! SEND FOR DESCRIPTION. 


Knowlton Mfg. Co., King St., 


Rockford, Ill. 
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VER CENT. OF 
and labor saved by 
his solid, strong, Cu 
las 


Sold by the trade. 


Send for circular 
MEL\IN STEPHENS, Prop’r. 
Office, 41 Dey Street, New Yor 





MACIHIINE si 





large connoction in saw-mill county ip the South, 
including buildings, lots, machinery, and mills’ sup- 
ply stock on hand; business will be carried on un- 
til sold ; reason for selling, retiring from business; 
apply at or address Southern Foundry, AM. Ma- 
CHINIST. 


| lars, &c. 


IOP. 


Thoroughly equiped, with established business, 


both pew work and repairing, will be 


than inventory, or rented with s 
power Very desir: ible opportuni 
machinist saa a small capital. 


. A. BECKWITH, C 


sold for less 
team and water- 
ty for a practical 


Address for circu- 


OLLINSVILLE, 
































FIRE PUMP . 
* > 


93 Liberty St. “ 44 Washington St- 


CATLOG" 


pe, MACHINERY | 7 cctiMoare 





FOR EXPERIMENTAL WORK IN ELECTRICAL INVENTIONS, FOR THE USE OF AMA- 
TEURS, OR THE MORE PRACTICAL WORK OF MODEL MAKERS,DIE MAKERS,MANUFAC. 
TURING JEWELERS, OR COOD HONEST WORK IN SMALL MACHINE SHOPS, WE WOULD 


ESPECIALLY RECOMMEND OUR HAND AND POWER PLANER. 


FINISH IS EQUAL TO ANY OF OUR TOOLS. 


ITS WORKMANSHIP AND 
WITH CRADUATED SWIVEL VISE, INDEXED 


CENTERS, AND IRON BENCH TO ST4ND ON AND C SHAFT FOR POWER OR CRANK 


FOR HAND POWER, IT MAKES A COMPLETE TOOL. 


SEVERE TESTS FROM EXACTING 


Cr. | 


| 
| 


costs | 


- USERS AS TO STRENCTH OF CUT AND ACCURACY OF WORK HAVE ELICITED WARM 


WORDS OF PRAISE. 


SEND FOR CATALOGUE. 


THE HENDEY MACHINE CO., TorriNGTON, Conn, | 


| 


ee Ist 


HAMMER 





received by us, from the NEW ENGLAND AND MIDDLE STATES ONLY, in the 
sixty days from Sept, 6th to Nov. 6th, 1886. FACTS ARE STUBBORN THINGS, 
| and it remains only for us to express our high apprecia- P 
tion of the confidence with which the public has - 
honored us, 
WESTINGHOUSE, CHURCH, RERR & C0,, 
Contracting and Consulting Engineers, 
17 Cortlandt St., NEW YORK. 98 4th Ave., PITTSBURGH, PA. 
Westinghouse wi 

Electric Co ....2d order, Pittsburgh, Pa., 200 
National Dredging Co......... New York, 200 

| Pittsburg Electric 

RONG OO. ucts cabecivees .. Birmingham, Pa., 150 

do. do ..2d order, “8 * 50 
Westinghouse 

Illuminat’g Co..8d order, Schenectady,N.Y., 150 
Lynn Electric ; 

_Light Co.. .5thorder, Lynn, Mass., 100 
Union Switch & 

Signal Co, ..5th order, Pittsburgh, Pa., 100 
Electric Light, Heat 

a Power Co. ......<s. Carbondale, Pa., 100 

do. do. 2d order, ie ste ri) 
Union Switch & 

Signal Co. ..... 6th order, Pittsburgb, Pa., 75 - 
Pennsylvania R.R............ Altoona, Pa., 75 > 
East End Electric Fi 

Lagat CO. ...... 2dorder, Pittsburgh, Pa., 75 

do. do.......3d order, sie se v6) i: 
FE. A. BODINE. «664 2cc555 .- Pittsfield. Mass., 60 American H.P. 
6 MRL ORES Oo Te a ee Pittsburgh, Pa., 60 Press Association........... New York, 25 
Brush Electric C. F. Davis, Paper Mill........Valatie, N. Y., 25 
Light Co.... .17th order, Buffalo, N.Y. 60 Electrical Accumulator Co...New York, BW 
do. do ...... 1Sth order, “ 60 E. L. Tunis & Co......-+...... Baltimore, Md., 25 
Geo E. Voorhees... .......... Morristown, N. J., 60 Crane Bros., 
Penn’a Steel Co..6th order, Steelton, Pa , 60 Paper Mill ete 2dorder, Westfield, Mass, 0 
Adams Ex. Co...2d order, New York, 60 Howard 
US. Gov't Tender Iron Works....2d order, Buffalo, N. Y., 20 

** Lucerne”’..... 12th order, Balt., Md., 50 Thos Henshell, 

J.W Shanley, OE RRR Aes eer Paterson, N. J., 15 

a Ae | TS oe eee Bridgeport, Conn., 50 Newton Machine 
J. Leggett & Son, Too) Works.....--e+......-- Philadelphia, Pa., 15 

Paper Boxes...3dorder, Troy, N. Y., 45 Utica Cas L ight 
People’s Electric j OO fos cotati 2dorder, Utica, N. Y., 15 

ROR rates ai Greensburg, Pa., 45 Thompson 

as. ao. od order, “ 45 ee .Laneaster, N. H., 15 
pew ille Nail Mfg. Keystone Electric 

RN A ee Tee ae) Ab Danville, Pa., 45 PRONE OO... 0508 4th order, Philadelphia, Pa., 15 
ene oyd Tron W°KS...++++---- + Eeeonige ie. Pa., 45 Marton Bros..... .. ee Taunton, Mass., 1b 
State Insane Asylum.. .Marion, Va., 4 DD. B. Hopkins. .......<s..:- Jersey City, 15 

do. do 2d order, “ ss 45 Youghiogheney 
J. 0, Livingston & re OSE ee Pittsburgh, Pa., 15 
Co; Saw MAL. . 3cccx scien si Little Falls, N. Y., 45 E. D. Clapp Mfg. Co.......... Auburn, N. Y., 15 
Phil: ide Iphia “Ledger”’........ Philadelphia, Pa., #5 Hudson River 
do. _94 order, rd « 35 Paper Co..... .. Mechanieville, N.Y. 15 
ao: ..... 3d order, ie 35 Philadelphia 
ihe. oh ek 4th order, “ ‘“ 35 ** Ledger,”’...... 5th order, Philadelphia, Pa., 10 
Van Deventer & Horne Worcester Gas 

Hosiery Mill......... me ee Plainfield, N. J., 35 ER 2d order, Worcester, Mass., 10 
Winona SN. Bord @& Oo.......%, .--Richmond, Va, 10 

Paper Co....... 3d order, Holyoke, Mass., 35 Worthy Paper Co. ...........Springfield, Mass, 10 
Nich::las Hotton,............ Partville, N. Y., 35 Johnstown GasCo ... ...... Johnstown. Pa., 10 
Ramapo Iron Works.. -Hillburn, N.Y., 35 Phoenix Insurance Co........ Hartford, Conn., 5 
Wm. Broadhead C. Fred. Rubiman........... Trenton, N. J., 5 

& Sons.. ......6th order, Jamestow pn, P ae, OS WA. BMBPOWE . « ccccivacccsscs New York, 5 

es Vo res 7th order, Rds POTWOIG .n5 cco scecscacaccen Shippensburg, Pa., 5 
Brainerd & She ls Albany, N. Y. 25 = 
Rumford ToTAL, SIXTY-SEVEN ENGINES, (H. P.), 3,155 

Chemical Works............ Providence, R.[I., 25 AVERAGE SIZE.... . eek ey Mi 
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AND 


STEAM = PUMPING 


MACHINERY. 


BUILD 


WATER WORK), 


ENGINES 





Send for Catalogue No. 18. 





We present herewith a complete List of Orders for the Westinghouse Engine, 














-OUR—— 


weve (Alaloone of Tools 


| and Supplies sent freeto any address on receipt of Ten Cents 
in Stamps (for poste \ge), 


‘CHAS. A. STRELINGER & CO , “aves 


CHAPIN NCEE 


For Hand and Power, 
6”, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 


PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 


ya co. WIST DRILL GAUGE. 


J. WYKE & CO. 
Fine Machinists’ Tools, E, BOSTON, MASS. Send for Circular. 














THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 





CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 








J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake regions and the 
Northwest for 
DETROIT EMERY WHFEL CO. 
Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


ETTS MACHINE CO., WILMINGTON, DEL. 


MAKERS OF 


for STANDARD MEASUREMENTS. 


22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 
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NICHOLSON FILE CO. 
Files at Rag 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the nape yrated fa! those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 








aa SOLE a 
MFRS. OF 








FILE CARD. 


FILE BRUSH. 


Manufactory and Office, 


PROVIDENCEH, R.I., U. S.A. 


gem THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Sena for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR C0. 
AUTOMATIC 


RE-STARTING INJ ECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.” 


























é 


Mit 


‘a SEND FOR CATALOGUE. RELIABLE AND CHEAP. 





Sole Manufacturers in the United States & Canada, 


NATHAN ManuFactTurine Co. 


92 & 94 LIBERTY ST., NEW YORK. 


P.H.& F.M.ROOTS, 06 
MAHAN’S Industrial Drawing. ....8vo, cloth: "3 50 


Connersville, Indiana, MAC CORD’S Of Mechanical Movements. ... 


.....8V0, cloth, 5 00 
MANUFACTURERS OF 2 ewe ee een es 5 
McMILLAN’S Smith’s _ Topographic al Draw- 


PORTABLE FORGES, TUYERE IRONS, BTC.) ing .8yo, cloth, 2 £0 


EED’S Topographic al Drawing. Piates.4to, 3 50 








UKAWING, MECHANICAL, &c. 
COE’S First Studies (54 Studies).16 mo, cloth, $0 60 





int SKIN’S Laws of Fésole....... 12mo, cloth, 50 
“ Ele me nts of Drawing..... 12mo0, cloth, 50 

sig ** Perspective. .1zmo, cloth, 50 
|SMITH’S Topographic al Drawing..svo, cloth, 2 00 
Ww ARRE N’S Free-Hand Drawing.12mo, cloth, 1 €O 
Dratting Instruments....12mo0, cloth, 1 25 

Linear Perspective......12mo, cloth, 1 (0 

* Plane Problems......... ae ae? 

* Projection Drawing.....12mo, cloth, 1 50 

ar Sbadows and Perspective .Svo, cloth, 3 50 

<i Machine Drawinyg..2 vols., 8vo, cloth, 7 50 


ROOTS’ NEW ACME HAND- BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc, | Maile’ 
§. 8, TOWNSEND, Gen, Agt. \ 22 CORTLANDT ST., | WALKERS 
COOKE & C0,, Selling Agts., REW FORE. ‘TOOL HOLDER 


In Writing, Please Mention This Paper. | 


Shades and Shadows......8vo, cloth, 3 00 
John Wiley & Sons, 15 Astor Place, New York. 
Catalogues and Circulars Gratis. 
d prepaid on receipt of the price 












For holding drills 
and reamers for 
lathe work. Pre 
vents breaking or 
slipping. Can also be 
used for drilling and ream'ng 





THE SANITARY ENGINEER 
and CONSTRUCTION RECORD, 
AN ILLUSTRATED WEEKLY DEVOTED TO 
ENGINEERING, ARCHITECTURE, CUNSTRUCTION, and 
SANITATION, of special interest to Civil Engineers, 
Architects, Builders, Contractors, Water and Gas Com- 
panies, Plumbers, Steam and Hot- Water Fitters, Man- 
agers of Public Inst.tutions, Municipal Officers, and all 
persons building or interested in public 1mprovements, 
Publ'shed Saturdays at 140 William Street, New York, 
$4.00 per year. 1ocents a copy of newsde alers. 
Trial Subscription, three months, One Dollar. 


holes »y hand. aud for reaming holes 
under drill presses,etc. Made with doub randle 


WALKER MFG. CO , Cleve! 


SHEPARD’S NEW $60 
SCREW-CUTTING a Foor LATEE 


Foot and Power rr Lathes, Dril} 
Fryesses,tie roll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc 

Lathes on trial, Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artis: ADs. 


when required, and, Ohio 








Gap Lathe, $125. 


ECONOMICAL STEAM BOILERS 


—A SPECIALTY. 


“rite rs. Pond Engineerivg C0. eNO Address, H.L. SHEPARD, Agent, 134 E.Second St., 
THE M. T. DAVIDSON IMPROVED STEAM PUMP, 


MANUFACTURED " Davinson Steam Pump Company. 


BEST PUMP 


PRINCIPAL OFFICE, “No. 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





inci innati.0 








MADE FOR ALL 


Ww ARRANTED 
THE SITUATIONS. 





_MAOCHBIN Ist 








Cc. 


uu 


gM 35 8..4:-2 $1.10 
ee :35 | Small Set of 8-5.50 
84..... 50 9. 24..... 1.40 
1 oces” (OS T B0icees®. « 1.50 
Phe <O 11. ++. 36 ames J 70 
1%. ae a, eee -90 
19%4..... 1.00 ° F ‘ull Set of 1: 549" 00 





WwW. LECOuN =s 


SOUTH NORWALK, CONN. 





A Safe Boiler. 


A Boiler Insurance Company has published the 
following and sent it far and near with the ap- 
parent intention of causing the public to believe 
thata BABCOCK & WILCOX BOILER has ex- 
ploded: 


A LOSS PAID ON A BABCOCK & WILCOX 
BOILER, WHICH IS CLAIMED TO BE NON- 
EXPLOSIVE AND ABSO- 

LUTELY SAFE. 

OFFICE OF BROOKLYN SUGAR REFINING Co.,) 

BROOKLYN, N. Y., October 20, 1886. § 
American Steam Boiler Insurance Company. 

Gents: We desire to express to you our grati 
fication and our thanks for the prompt manner in 
which the recent loss was adjusted upon one of our 
Babcock & Wilcox boilers, having received within 
two hours after rendering ge of loss to you the 
fullamount of our demand for the damage to our 
boiler, and also the payment of the claim of Pat- 
rick Stapleton, ove of our workmen, who was 
sealded by the escaping steam. 

Yours truly 
BROOKLYN SUGAR REFINING CO. 

J. A. STURSBERG, Secretary. 
It seems to be a settled policy of all Boiler In- 
surance Companies to discourage the use of Safety 
Boilers, as the fear of explosion is the greatest in- 
ducement to take out policies. But the apparent 
reason of publishing and sending the above notice 
with the following words in large type: ‘A loss 
paid on a Babeock & Wilcox Boiler, which is 
claimed to be non-explosive and absolutely safe,” 
is evidently grudge or spite, accounted for mainly 
from the fact that at one time they endeavored to 
have the BABCOCK & WILCOX CO. treat with 
them for a general line of insurance on all of 
their manufactures, which was declined by this 
Company, on the ground that they had no confi- 
dence either in the stability of the company or the 
honesty of its management. The departure of the 
treasurer of said Insurance Company soon there- 
after for Canada, where he has since, as far as 
known, remained, shows that tve opinion of the 
BABCOCK & WILCOX CO. was not’ without 
foundation. 

The following letter shows the actual facts in the 
case referred to: 


OFFICE OF BROOKLYN SUGAR REFINING Co.,) 
BROOKLYN, N. Y.. October 30, 1886 
Messrs. The Babcock & W ile ox Co., New York: 
GENTLEMEN: In reply to yours of 29th inst., 
would say that we sincerely regret that our letter 
of 20thinst. tothe American Steam Boiler Iusur- 


intend toconvey any such impression. Our high 
opinion of your boilers we believe to have demon 
strated thoroughly by the repeated orders that we 
have given you since 1876. 

The untortunate accident referred to was caused 
by the negligence of our man in charge of the 
boilers, who was consequently, after proper in- 
vestigation, promptly discharged for allowing the 
water to get low This caused several tubes to be 
badly burned and ruptured, which was the only 
damage done to property. 

The injury dene to Patrick Stapleton by the 
escaping steam was fortunately so slight that he 
was enabled to return to work on the second day 
following the accident. 

We shudder to contemplate what the result 
would have been had we had in use any other style 
of builer. 

Yours truly, 
BROOKLYN SUGAR REFINING CO., 

Jonn A. STURSBERG, Secretary. 

Twenty years’ use and upwards of 300,000 horse 
power sold, without a single explosion, demon 
strate that these boilers are all that is claimed 
for them. 


For a SAFE, ECONOMICAL and DURA- 


chase of 


THE BABCOCK t& WILCOX COMPANY. 


30 Cortlandt St., New York. 
107 Hope St., Glasgow. 
New York, Nov. 1, 1886. 





COILS“ BENDS 











PHILADELPHIA, PA. 


BUILDERS OF 


Metal-Working Mechine Tools, 


FOR 
RAILROAD SHOPS, 


Locomotive and Car Builders, 
Machine Shops, Rolling Mills, 
Steam Forges, Ship Yards, 
Rotler Shops, Bridge Works, 
Ete., Ete. 





Iron,@ Brass and Copper 


PIPE. 


Sa. x 2B. 








7 ee Oe 


THE 


National Pipe Bending Co. 


| NEW HAVEN, CONN. 


ance Company should in any way reflect upon the | 
quality otf your boilers, as we certainly did not | 


BLE BOILER which REQUIRES NO IN- | 
SURANCE AGAINST EXPLOSION, pur- | 


UNION STONE COMPANY, 


38 and 40 Hawley St, BOSTON, MASS. 





LS.cON Nr SSS 
D. CRINDINC MACHINE. 


1% in. Steel Arbor. Takes Emery Wheels to 20° 
diameter. Of this style we have six sizes, to suit 
different classes of work, from 34” to 244” Arbor. 
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Fire AND WATER-PROOF BuILDING FELr, 





FrreE-ProoFr Paints, STEAM PACKINGS, BoILer 
COVERINGS, ETC. 
Samples and descriptive Price List free by mail. 


ATI [rd ala) QU WATRREAS TANTO SF oe 
H.W,J0 and Med de wey 87 MAIDEN widaet ay ate oe 


CHICAGO, PHILADELPHIA, LONDON. 


LYMAN CONDENSING HEAD 


FOR THE 


PROTECTION 


or 


Roofs and Walls 


OF BUILDINGS 
From the 


EXHAUST 





STEAM 


in Steam Ergines, Ete. 


SEND FOR CIRCULAR. 
A. ALLER, 109 Liberty St., and York. 








AUTOMATIC 
KNIFE GRINDER. 
It is the only Grinder 
Tun With water to pre 
vent heating and 
drawit.g the tem 
per. Once 
in motion 
requires no 


SPRINGFIELD 


Glue & Emery Whee 


COMPANY. 











1079438 


Springheld, Mass, 


BRIM yr UO drys ITT 4A 








ORTHINCTON 
PUMPING 
MACHINER 
HENRY R. WoRTHINGTON, 


NEW YORK, 





Boston, P ere h, Chieago, 
Cleveland, Louis, 
San oo inco. 






logue. 


oo 


ed Cat 


SEND FOR 
strat 
dil dt 
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AMERICAN MACHINIST 




































TEA 





Manufacturers ot 


107 Hope St., GLASGOW. 


33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 
WATER-TUBE BOILERS, 


30 Cortlandt St., NEW YORK, 








SAFE! ECONOMICAL! DURABLE 


is NEW WATER-TUBE STEAM BOILE 





For IntustrateD CATALOGUE OF NEw BoILeR, ADDRESS, 
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~, Use the JENKINS STANDARD PACKING in the 
worst joint you have, and if, after following direc- 
tions, it is not what we claim, WE WILL REFUND THE 
MONEY. 

Our “ Trade Mark’ is stamped on every sheet. 
A bist: genuine unless so stamped. € Send for Price 

st. 

JSJENEBINS BROS., 


71 John Street, N. Y. 79 Kilby Street, Boston. 
13 South Fourth Street, Phila 


7 SKINS - oA AG 
io sSTANDARD 


Ve TRADE MARK BG 





™ Oneida Steam ing di Foundry Co., Oneida, N.Y 


DRILL 


Manufacturers 


LATHE 


Under Westcott’s Patent. 


of all kinds of 
— Little Giant Improved. 
No. 00. .-holds 9 to M4 inch. 
ee 0 


CHUCKS lah 


‘“ 1 oe, : = 6 ‘ | Westert 
me (\ATALOGUB, |= b, 2: avi’ | ais 


UTTLE Cunt 


The United States Mitis Company, 


26 BROADWAY, NEW YORK. 


\s prepared to issue licenses for the use of patents covering processes for the production of ‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating. 
“ Mitis’’ Castings retain In every respect ail the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


AND= 














BENDROTH & ROOT MANUFG. CO. 


—28 CLIFF STREET, NEW YORK.— 


SELLING AGENTS. 
= DANIEL KELLY, # BE Sth Street, Thiladelphia, Pa. 
; A. 8. FISKE, 48 Johnston Suilding, C incinnati, Ohio. 
— R. L. WEFKS, Jai G ait Street, Detroit, Michigan. 
WM. H. SMITH, 5 Custom House Street. Providence, R. I. 








—OUR——_- 


maa? WATER-TUBE BOILERS 


ARE 


UNSURPASSED 


FOR 


SAFETY, 
ECONOMY 4x0 
DURABILITY. 


MAIN OFFICE, 
New Brunswick, N.J. 





BRANCHES: 
49 NORTH 7th St., Philadelphia. 
36 CORTLANDT ST., New York. 
50 OLIVER ST., . Boston. 


BRIDGEPORT BOILER (®&_SEE THE IMPROVEMENTS IN STEAM 
BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
ee eo 
Z\ MADE AT THESE WORKS 
=| BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


PAPER. WM. LOWE. 
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1 os TLLAE pL 


A \ mgolleh WEWBURCH Ny) 
“ef aaa v EVERY DESCRIPTIN 


a OF BOILERS | | 
hs LINE N SToc 
=<SrtaM Boi eR canny A TMMEDIATE. DELIVERY. . 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER, 
~ More Efficient, Simple, Durable, and more Economical, proth as to running 
expenses and repairs, than any other Steam’Pum Pp. 


Call or write for ~~ new 96 page Illustrated De “tienes Book containing Full Particulars, Reduced Net 
Prices, ‘and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 






















SEBASTIAN, 
MAY & COMPANY'S 
Improved Screw Cutting 


Foot or Power Lathes 


THOS, H, DALLETT & C0. 


| 43th & Buttonwood Sts. P24: 


Manufacturers of 





Drill | VERTICAL DRILLS, 


Catalogue of Lathes, 











Radial Drills, Multiple Drills.. 
HAND DRILLS. 
| SEND for ILLUSTRATED CATALOGUE. 


Presses and Machinists’ Tools 
\ 
and Supplies mailed on apph- | 


ef cation. Lathes on Trial. 
167 W. Second St.,Cincinnati, 0. 








TBA, J, WUKINGON & C0.; 


= 7 : BOSTON, MASS., 
Makers cf the most complete assortment of 


Micrometer Calipers and 
Fine Measuring Tools, 


to be found in the world. 
Send for Illustrated Catalogue with Tables, 









IMPROVED SHIFTING 


SCREW MICKOMETER, 


With Covered Screw. 





W. F. DURFEE, Ceneral Manager. 





THE NEW HOrPES LIVE STEAM FEED-WATER 


Heater and Lime Extractcr. 


CLEAN BOILERS GUARANTEED, 


SPRINGFIELD, O. 
Send for Catalo~ne D 





THE HOPPES MFG. CO. 





VOLNEY W. MASON & COQ., 
Friction Pulieys, Clutches and Elevators, 
PROVIDENCE. R L 


William Barker & Co. 


Manufacturers of 
,!|RON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 





Send for circulars and 
tiau‘sés prices. 





E.P.B SOUTHWORTH, 


94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


IF YOU ONLY KNEW “Goon 


THE 


ELLIOTT CUTTING OFF TOOL 


You would not sleep until you had 
ordered one. 


STERLING ELLIOTT, NEWTON, MASS. 
VV RENCH. 











INEW ¥E:NCINEERS’ 





Bolster prevents screw from springing, or becom- 
ing loose, Ferruleis long, solid and strongly riveted, 
nut is deeply corrugated, making screw turn easily. 
G. T. MOORE, 112 Chambers Street, New York. 


FOR SALE, VERY LOW. 


Otto Duplex Gas Engine ; ind. H. P., 15—2 cyl's— 
ti x16’; in use 18 mos. + displac ed hy 60 H. P. en- 





git 

U PRIG HT BOILER AND FIXTURES, 18 H. r. 

Ke ndall & Roberts, makers; 42 x 6’—6'’—100 
Tubes—2” x 4’—6'; in use 6 weeks for temporary 
purposes. Write for particulars. 

E FRANK WOODBURY, Mechanical Engineer, | 
3 Exchange Place, Boston, Mass. 


ESTABLISHED 1851, 


THE HORTON LATHE CHUCK. 





‘THE E. . HORTON & SON C0, 
ances 
JO%Y 


ion’ NE Ngee 


morlve (GINCINNATI, OHIO, 





THEN 
‘(HEN aa va 
Pow 








W. C. YOUNG & CO., “Worcester, Ms: 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 








\ PTT TT py TTP 7 T TT 
iy } | ' | | | b 





MACHINISTS’ SCALES, 
Patent End Graduation. 
We invite comparison for accuracy with all others. 

Fvery Scale Guaranteed. Send for List. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 











WELDLESS 






SMOOTH 
INSIDE & OUT. 














a THE 
ieee “SWEETLAND CHUCK” 


Manufactured by 


cay | he Hoggson & Pet is Mfg Co. 


ESTABLISHED 1849.— 


SEND for CATALOGUE 






| NEW HAVEN, 8. A. 





7 PUMPS ¢ 


ANY SERVIGE 





’ VALLEY MACHINE. CO. 


EASTHAMPTON, MASS. 





MACHINERY, TOOLS and SUPPLIES. 


Outfits tor 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 


Complete 


Lathes, Planers, Shapers, Drill Presses, Eme 


ry Crinders, Milling Machines, Bolts, Screws, 


Washers, Belting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolted Shafting, Hangers, Files. 


SEND FoR ILLUSTRATED Price List or ME 


eTAL-WORKERS’ TOOLS, ALSO Woop-WORKERS’ 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 
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Morse Twist Drill and ‘Machine Company, New Bedford, Mass, | 
Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH'S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS 
DVL, GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Double Angle frou i 


BUILT BY 





We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left: 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied wit a clutch, it can be stopped instantly. 

It is a serviceable tool for bridge building, ship build- 
ing. or any kind of -ailroad work. It is fhe machine for 
shop work, as the knives can be changed to cut round, 
flatand squareiron THREE SizEs. 


p) THE HOUGH TWIST DRILL 
js — GRINDER — 


. The } 








Grinds Drills 
4 to 15g1n. 
inclusive. 











DROP BORGINGS ce sree 


BEECHER & PECK, NEW HAVEN CONN. 


PRCKS PAI DBO Eee. 


SPECIAL CLAIMS 
AIMS made BEECHER & PECK, CONN. 


for this Tool are its 





Simplicity, 
«Ease of Operation, 
Low Price. 


ACHINER 
For Reducing and Pointing Wire, 


Especially “a to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


5. W. GOODYEAR, Waterbury, Ct. 





ANY ONE CAN USE IT. 





—MANUFACTURED BY—— 


Naren bough Machine o 


ST. PAUL, MINN. 





Tallman & McFadden, 


1025 Market St., Phila, 


Vauning, Varvel & Moore, 
111 Liberty St., New York. 


LOAN. 








F. E. REED, 

= Worcester, Mass. 
ci 298 | 

a. Washington St. 
| NEWARK, N. }. 








SEND FOR CATALOGUE, 





. MAKERS OF NGINE Lathes, Hand Lathes, Foot Lathes, Uprigh 
Drills and Milling Machines. Agents, Manning, Mas. 
- MACHINISTS: well & Moore, 111 Liberty Street, New York. 
BENCH LATHES, | 
also ree pers 





> 





WATCH & SPECI*L MACHINERY | 


L. §. STARRETT, 


elanufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST 


Almond Dri tuck Fiat alu Pdala 


= Phe St ae hinists’ HARLES MiRRAY="% 
> T.R. ALMOND, SETAING AS TA eee he 
5S ANW ST. % NEw Yor: 


83 & 85 Washington St., 
PIPE AND BOILER COVERING. 





























i re 

















Brooklyn, N. Y. 





+ FOSSIL + MEAL ::- 


Light as Hair Felt. Absolutely Fireproof. Easily 
applie a. C an be used over and over again. T hickness 
of 54” to 34''; equal to other coverings at 2’ to 244”. 


aes of Imitations. Sold in Bags of 110 lbs. each 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 
FOSSIL MEAL CO., 48 Cedar St., New York. 


Send for Circular. Mention this Paper, 





em 


2¢ and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





THE EATON, COLE & BURNHAM UCU. 






82 & 84 FULTON STREET, a... ae 
MANUFACTURERS OF NEW YORK. porn ‘ 


Pipe Cutting and =; 
Threading Machines 
Cuts pipe 4” to 2’... Also maae in 


OPERATED BY HAND OR POWER. Ratchet form, and with cutting-off 


FITTINGS, VALVES, PIPE, PIPE Toots, U 


ADJUSTABLE DIE STOCK. 


ALL STYLES OF 


FOR 


Steam, Water and Ga | 








AMBHRICAN MACHT NISL 


SEND FOR CIKCULAR. 


Manufacturers of 


13 


D, DAUNDERS’ DON}, 


Pipe Cating & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


F. Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





STEEL == 
CASTINGS. 


From 1-4 TO 15,000 lbs, WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength 
Stronger and more durable than iron forgings in any position or 


for any service whatever 
10,000 CRANK SHAFTS and 309,000 GEAR WHEELS of this steel 
now running prove this 


Works, Chester, Pa. 


Rockers, Piston-Heads, ete 


. for Locomotives. 


STEEL CASTINGS of every description, 
Send for Circulars and Prices to 


CHESTER STEEL CASTINGS CO., 


Oflice, 407 Library St., Philadelphia, Pa. 





ATENTEES 


and others desiring special 
ties manufactured, will find 
unequaled facilities and lk w estimates by ap- 
plying to Tot JEWEL MFG. CO., 


Toledo, Ohio. 





Iron Planers 
A Specialty. 


140 Union St. 


Worcester, 


MASS. 


L. W. Pond Machine Co. 


Manufacturers of and Dealers in 


IRON WORKING fei 


MACHINERY. 









7. , UNIVERSAL RADIAL” 


RADIAL DRILLING MACHINES 


yf THREE DESIGNS. SIX SIZE 
ll) cagEMBODY ALL DESIRABLE LAS 


“a PRICES $450. °& UPWARD 
eo UNIVERSAL RADIAL DRILL CO 


INCINNATI 





FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 


ELEVATORS, 
STEAM AND 


BELT POWER. 


D, FRISBIE & CO., 112 Liberty St., N. Y. 





Plancr Vises, D Sizeocs. 
SPECIAL MACHINERY DESIGNED AND BUILT. 


The Gilkerson 
Write us. 


Machine Works, 


HOMER, N. Y. 








LATHES 


AND 
BRASS 
FINISHED’ 
TOOL &, 
CAGE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORK. 








NEW AND IMPROVED 


—_—" 


ENGINE LATHES. 


THE MULLER MACHINE TOOL CO. 
—-179 West Pearl St., CINCINNATI, OHIO. 
Sena tor Cuts and Prices. 





IS A NATURAL PRODUCE TAKEN FROM 





Unlike any of } 
the artificial 
compounds or 
manufactured 
products here- 
tofore on the 
market. We 


FLUOR 
SPAR 


| Send for Circular, Prices 


OoUR OWN 








|THE BEST 


FOUNDRY 
FLUX 








1 and Experience of Users. 
of iron required to purify the iron, and will more than pay for itself in keeping t 


THE EVANSVILLE LEAD & SPAR MINING co., Successors to B. Burbank & 





MINES, 
guarantee its 
success, if di 
rections are 
followed, or 
ask no pay. 
Only 8 or 16 
Ibs. to the ton 








16 Cupola clean. 


Co., Evansville, Ind 





FRICTION. 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 


North Adams, Mass. 









BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates 
BREHMER BROS. 
. Machinists, 

440 N. 12th &t., 


3 apply to 


Philadelphia, Pa. 





PATENTS 


E.B. STOCKING, AT1\ 
Opp. Pat.Of, Washington,D.C, 


Send sketch for free report as 
to patentability and new 


book on Patents. 












Iron & Brass mi 





/t will “Pay the Pi 


a , he 
STEAM, 
ACIDS, 


ts always 


OILS, ' 
& c., to examine this UN/ON, 


) 
eY”, 


aims to pipe well for 


WATER, GAS, 
AMMONIA, 


which requires no packing, but 
seady for instant 
use. When you next order 
Fittings of any Dealer,ask for 
a sample American 


Union 


to come with them, ara it will tell you the whole story, 


or we will, t write us for particulars. 
if you write us for particulars 


PANOOAST & MAULE, 
PHILADELPHIA, PA. 





“Opa STYT JO ABpMI11:) B 40j Paes “yuomYssquise snot 
sHOGe 440M 884[9-78414 BajOp uy peessj,us uv vyW, OF WodavY Nos jy 


BOILER FEED 





Send 


For 


PUMP 


MADE BY 


M.R. MUCKLE, Jr. & CO. 


PRILADELPEA, 


IZES TO SUIT 
STEAM PLANTS, 
UP TO 300 I. P. 


CirculaR 





WHITNEY'S NEW 


Has greater range t 
price of one. Send to 





RATCHET, 


*peqsiod 


n any two ratchets made, and at the 


VARILE TY ‘MACHINE CO., Warsaw, N. Y. 





with the 


~which cannot stic 
Address 





FIRE SPRINKLERS 


Should always have their pumps equipped 


Mason Pressure por ci 


irranted 


M AnON REG 1 'L Ton co 
22 Centrat Street, Boston, Mass, 





























AMERICAN 


WILLIAM SELLERS & C0, INCORPORATED 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror workine IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MIL), 
DRILL and TOOL GRINDERS, Ete., Ete. 


NHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA. PENN. 


THE LONG ALLS TATTER GO. 


Double, Single, Angle- 
Bar, Gang. Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt ond 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 





} 
| 








Hamilton, 


OHIO 





Send for new Catalogue. = 





BUILT ANY SIZE REQUIRED. 


HAS HARDENED STEEL CENTERS, CONSTANT FEED OF CUT GEARS, 
STEEL FEED SCREW AND NUT, ACCURATELY GROUND, 
FIRST CLASS LATHE TOOL, 


PHDRICEK &2&¢& AY DR. 
PHILADELPHIA, PA. 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. Combines advantages of both planer and 
shaper, Effective, durable and convenient, A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 
§ Laurel Street, Philadelphia. 





~) 











“WATSON & STILLMAN, 204-210 East 43d St., N. Y. 
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“SOUTHWARK FOUNDRY & MACHINE CO. 


PHILADELPHIA, PA. 





General Machinists, Founders and Boiler Makers. 
Heavy Machinery of all kinds a Specialty. 


Fk DUPLEX INJECTOR THE PEERLESS 









'FEEDER caawea Compound Automatic Steam Damper 
N. 

Not liable to get out of R EC U LATO R. 
~ order. Will lift water 25 

feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
» Will feed water through 
a heater. Manufactured 


and for sale by 
JAMES JE ES & C9, 


Detroit, Mica. gy aRANTEED THE BEST SAVER OF FUEL IN 
THE MARKET. 

Has been used six years by 700 of the largest mills 
and firms in the U.8.; not one given out. Always 
put up by our own mechanics. W arranted to keep 
in order 5 years. Send for printed testimonial of large 
users. 





Randolph St. 









SCARAB AAS RA 


~~ 


P, BLAISDELL & 00. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS 













THE PEERLESS GRATE BAR. 


Warranted not to Warp, and the Most 
Durable in Use. 


Buffalo Cupola & Forge Blowers American Steam Appliance Co. 


parted SW. A, SIMMONS & 00., Sole Agents, 
other make. ~ 280 Broadway, New York, 22 & 24 N. 4th St., Phila. 
All sizes and MORSE ENGINEERING CO. 
1306 Union Avenue, Kansas Ci‘y, Missouri. 


styles of every GENERAL AGTS. FOR THE SOUTH WEST, 
class of work. 


BUFFALO «4S» ASHTON HAND MFG.CO,, 


0. Toughkenamon, Chester Co., Pa. 
FORGE © MAKERS OF F:RST-CLASS 


buat X.Y “ENGINE LATHES 


Se nd for for Cata- Are now in position to put on the market 
logue and prices. j4" ENGINE LATHES OF NEW DESICN, 


MORSE ELEVATOR WORKS. 


Morse, Williams & (0., WHAT IS SAID OF 
apace to Clem & Morse) DIXON’S AMERICAN GRAPHITE 


Scassenen = ARTISTS’ PENCILS = 


PASSENGER & FREIGH1 
MANUFACTUKED BY 


y Fievators JOS. DIXON CRUCIBLE . 0.,Jersey City, N.J. 
I have always used the best regardless of cost 
and I find yours equé al to any I have ever used. 

Office, 441 Cherry St. 


1 
le 
|" Epwin M. CoryELt, 
Works, Frankford Ave., Wildes and 
Shackamaxon Sts 











guaranteed to be equal in material, desi and 
workmanship to the best ever clenel.. 





es Hy with the A. S. Cameron Steam Pump 
orks, New York. 
We have heretofore used Faber's, but our drafts- 
| men prefer yours. 
| THE BENTEL & MARGEDANT Co., Hamilton, Ohio. 





PHILADELPHIA 
qncnemenan *,* It will pay every reade 
stamps to the JOSEPH DIXON CRUCIBLE U0O.,of Jersey 


“Vd yy 4 New York Office. 108 Liberty $. | ( decd N.J., for Samples. By mentioning this paper, they will 


ive Pencils worth double the money. 


r of this paper to se nd 16 cents in 








a NEW HAVEN MANUF’G CO.. 


New Haven, Conr. 


a: BYDROSTANC MACHINERY, 
w § PRESSES, 
oe & PUMPS, 
Ss 6 _ PUNCHES, 
ye 
Shee ACCUMULATORS, 
SpA c JACKS, 
Bao VALVES, 
be 5 __ FITTINGS, 
Hg VAULT ELEVATORS, dc, fc 
| 
4 
E 


0240 *22DUU2INID 








Lathes, 
Planers, 
Shapers. 
Slotters, 
Etc. 


Of any power and 























ee CHICAGO New al | 
13 1017 So.Jefferson St. x 





Style. SINGLE AND 





DouBLE CYLINDER, 

HODCE'’S with improved pat- 

U + al A o| U , ent frigsion Same, 
: especially adaptec 
iiversa gio lion for bridge building, 
PATENTED, dock building, pile 


driving.coal hoisting, 
quarries, mines, etc. 


J.S. MUNDY, 
Newark, N. J. 


Combining an elbow and 
union, and can_ be set 
at any angle at which it is | 
desired to run the pipe. 


Manufacturers & Wholeeaie Agent 


ROLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS 





This patent has been 
sustained in U 8. Courts 
in New York and N J. 











assem cegon One fase armeetbe vere THE GARDNER GOVERNOR 


IN K. HOWE, Secretary and Treasurer. 
MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, Etc. 





Over 45, 000 in Use. 


ADAPTED TO EVERY STYLE | 
OF STATIONARY AND | 
PORTABLE STEAM 
ENGIN 





Warranted to give satisfac- | 
tion or no sale. 


FOR CIRCULARS AND PRICES. 
ADDRESS, 


The Gardner Governor Co, 





QUINCY, ILL. | 





TH. KH 


mt \ IW.COLBURN & Co.p* (eb eh ee SF 
i t " { D ll FeTCHBURG, MASS) Ta ees 
PP 10,0 MAIN S’. 
aie vi Mt I Gots alse ss ARC © INCANDESCENT 


IVING RRICES/ S'SST)4°,., MACHINES. 








Adapted to rapid work with small| 
drills. Its extreme sensitiveness| 
prevents clogging and breakage of} 
drills. Has aswitching table with 
attachment for center drilling. In-! 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular. 


DWIGHT SLATE, 
Hartford, Conn. 


ue ani ’ 
SLANDAKD 


PUNCHES 
FOR 





IRON & STEEL 
PLATES. 








For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 
Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 











FOR SALE CHHRALP. 


|Two 35 Horse Power Demphield Bolilers. 


One 10 Horse Power Horizontal Tubular Boiler. 

Two 2 Ilorse Power Vertical Boilers ~ - - New. 
One 25 THrorse Power Horizontal slide Valwe Engine, 
One 20 Horse Power Hiorizonteal Slide Valve Engine. 


REMINGTON MACHINE CO. Wilmington, Del. 
The New York Supply CO., Ltd, un’s rave” saw tw 





“Engineer’s Faverite” Boiler Tube Cleaner 


; , Mfd. by the 
=. sate a. £ 
iL ay 


Kendall Mfg. Co. 
"0 nt yoatanans 





Railw ay, Machin- 
ists’, Engineers,’ 
Mill and Miners’ 
Supplies. 


50-52 John St. 
NEW YORK, 
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NEW TANGYE BUCKEYE ‘AUTOMATIC. CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H.P. 


These Engines are the combived result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
«4 anteed. Self-contained Automatic Cut-off Engines. | 
12to 100 H P. for driving Dynamo Machines @ specialty. 
= Illustrated Circulars, with various data as to practical | 
Ss - EEE = Engine construction and performance, free by | 
= As Address, BUCKEYE ENGINE CO., Salem, Ohio. 


‘ + . + af Linen era yd —— Sts.,Chicago, Ill. 
SALES AGENTS: W L. SINSON, 10) Astor House, N.Y. (pear MFG. C0., Minneapolis, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECKETT & MeDOWELL MPC, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT., NEW 










YORK. 


te SEND FOR ILLUSTRATED CATALOCUE. 


“QTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


834 and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENCINES IN USE. 
+ GUARANTERD 3, Sonrame, 80,2 ANY gear Que Bin pe 
FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG CAR MEG. al 


HARRISBURG, PA. 


Highest Award S"vc".Mec=" 


Diploma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 























We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per cent guaranteed, run: 
ning light powers seo | Send for catalogue, 


‘ge ea Air ee 


The Best and Cheapest 
on the Market. 

No Steam. No Water. 

Absolute Safety. No En- 








gineer. No Pumps— Nv 
Gauges. No liability to 


freeze up No Regula- 
tion required. 
NO EXTRA INSURANCE, 
Can be used for any 
purpose where power is 
required. 
Cheap Fuel. Cheap 
First Cost. 


= McKinley Engine Co. 


ote OAINNER 








STEARNS MEG. COMPANY, 


ERIE, PA. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS end GENERAL MACHINERY, THE 


Vorks at ERIE, PA. 


Lynde’s Pat, 


Po Safety Vares, | 


Adapted to all Boilers. 


J.E. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 


MACHINERY, 


NEW AND SECOND-HAND. 





CINCINNATI, O. 


ENGINE CO. 
or 




























“ TORTARLE —  nAGTaNae? 
ENGINES and BOILERS 


Send for Catalogue and Prices. 


PRIGHT 








LOWER 





12 in. S., 5 ft. Bed Engine Lathe. New 





in. Gould. 12 in Sellers. 
Sin. Boynton & Plummer 
15 & 24 in. Wolcott. 


20 in. Bridgeport. 


ower to 


fy 


44 in. Hendey, 
PLANERS. 
Is in x 3 ft., 


han 


16x42 in. Bridgeport. Wheeler, 


, less 


ak HAMMER 
14 5 and 7 ft. Bed Engine Lathe, Bogert new SEZs ' 
4 BMG ft. * “Harris, cheap Se-E 2 Ce 
es * .6%. * - * Ames. a , 
im’ “* Qt. + “6 * Pratt & Whitney. PPS. : 
ye €f; * “s ‘ Putnam, not screw| #9295 £ 
cutting Sn de 4 
7 6B ne ‘* Hewes & Phillips. aeces ° 
19 ‘“ 40,12.14°** ‘ ‘ Pond, nearly new. | S3o Sse S 
20 in. x 6 ft. En: gine L. athe Putnam, good order. Be=Sa Ss: 
44 20 ft. “* Ames. new. Bos 3 5 
9 * 49 ft. Yarrisburg. BOMSE = 
MN © BE. 7 Harrisburg, good. 2Saho - 
16x6 ft. Turret Fox Lathe with chasing bar. vat nd S 
14 1n.-20 in. and 33in. Turrec Head Chucking. or See ss 5 
Screw Machines, Bridgeport. SS” o-ks = 
23 in., 25 in. and 28 in. Drills, Blaisdell, new. | E5303 5 
40 in Drill, Prentice. | 3s, so = 
ay BS Davis, | 8eee z 
Slate’s Sensitive Drill. oF 25s 
Elliott Drill. Gang Drill. 2% 4 -- 
SHAPERS. es" on = 
2 o Ee 
ax g = 
3 F| & 
= = 
5 ? 
| =¥ 
= ~ 
— “dq 4 
a e 
=a Ds 





in the market 
rods, consequently re 


4in x 6 ft., Powell. 24 in x 8 ft. Ames re} 
“6 in x 6&8 ft., 22 in.x4 ft ,5 ft.and 6 ft.Powell. ow 
2 in.x 10 ft., Pond 34in.x 10 ft, P. & W ae 
36 in. Squaring Shear, power, nearly new. as 









No. 3% and 5 Press, Stiles 

25-40 lb Bradley C ushioned Hammer. 

Lot of miscellaneous Machinery If you do not | 
see what you want, write and state what is re- 
quired. 


E. P. BULLARD,(I4 Dev St., New York. 


uuog ‘Aanqueg “09 NICIGG ‘Vv “a 
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“ ; +» 
MANUFACTURERS OF 


\MPROVED 
7 
STEAM ENGINES 
&, IN et, 
YUL VARIE 


Sizes Varying From 
30 to 20CO Horse Power. 


Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing 
or Compound. 

Send for Circular. 


FUEWES & PaiLLIPe 


Iron Works. 
IMPROVED 


Corliss Engine, fags 


High Pressure, 





—Condensing 


And Compound 


Send for Ctreular, | 


AGENT 
Geo. A. Barna d. 
(175 Temple Court) 
7 Beekman Street, 
New YORK. 


ines 











Stationary or Semi- Portable, 


High Standard Maintained. 
Reduced. Write for New 
Catalogue No. 2 


CHANDLER & TAYLOR, Indianapolis, Ind. 
ENGINES, SAW MILLS, AND 
DRAIN TILE 
MACHINERY A SPECIALTY. 


THE ALBANY STEAM TRAP Cos 


BUCKET AND GRAVITATING 


TRA 2 SS. 


Automatically drain the water of 
¥ condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 
= We also manufacture’ Blessing’s 
> Patent Renewable-Seat Stop and Check 
Valves.—Send for Circular, 


Prices greatly 
Illustrated 


























ene Albany Steam Trap Co. ibaz7> paket 
FAY & SCOTT,"s:'"'\) DRAWING ex CATALOGUE, 
MANUFACTURERS OF NSTRUMENTS — eat 


WOOD LATHES 


Drill Lathes, Shaping Machines, 
Willing Machines, Planer Centers, Etc | 


SEND FOR CATALOCUE. 


WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 


WITH BED ANY], in aie... 8 fa] 
— eel) DS ag Se vee ents Se rill Grinding Machine. _ 
LENGTH DESIRED, THIS LATHE IS DESIGNED | 1 Small Punching and Shearing Machine, with fly 


FOR SEVERE SER- | wheel and clutch starting arrangement. 
VICE; IT IS THE — ere 
1 A "| Y HEAVIEST OF ITS SEND FOR SPECIAL LIST. 
SIZE EVER PRO ' 
New and Second-hand Machinery. 


DUCED, AND THE WORKMANSHIP AS GOOD 
COLD-ROLLED SHAFTINC, HANCERS, 


AS SKILL CAN 
MAKE IT, 
PULLEYS, ETC., ETC. 
SEND FOR CH CIRCULAR, 


SS. AIPWORTHR GD, coer 





7 SECOND-HAND TOOLS FOR SALE by 
POOLE & HUNT, Baltimore, Md. 


|1 Planing Machine. Will plane 35in. wide, 27 in 
higb, and 16 ft. 6 in. long. 

iP laning Machine. Will plane 30 in. wide, 26 in. 
high, and 5 ft. 6in long. 

1 Planing Machine. Will plane 24 in. wide, 22 in 
high, and 5 feet long. 

1 Double Geared Chasing Lathe. 

8 ft. 6in. long. 





Will swing 24 











GEORGE PLACE MACHINERY CO, 


121 Chambers St., New York. 














16 AMERICAN MACHIN Isl 
THE PRATT & 


BROWN & SHARPE MFG. C0., 


Providence, R. I., Manufacturers of 


MACHINERY AND TOOLS. 


Description of No. 2 Vertical Chacking Machine. 
Patent August 4th, 1885. 


With this Machine, from two to four times as much 
work can be ac complished in a given time as can be done 
upon an Engine Lathe, and in a much superior manner, 
the work being more easily trued and fastened in place 
than upon any machine having a horizontal spindle, ae | 
the different tools in the turret-head easily brought into 
operation in succession, whils from the perpendicular posi- 
tion of the same, the chips fall through the center of spin- 
dle of revolving table to the floor, causing no trouble by 
clogging of reamers, &c. 

it has the Capacity to take a pulley 36 in. diam., 18 
in. face, and hub of 12in. in length, and to bore a 4-in. hole 
in same, making two or three cuts, and finish by reaming, 
without removing the tools or work. 

The pee ppt, Table is driven by a 5-step cone for3- 
in. belt, and geared 6to 1. eg = of cone so graded asto 
make cutting speed uniform for 5 different diameters of 
holes, 

The Turret has 4 holes13-4in. in diameter, and is se- 
curely clamped in position. An adjustable dog ‘allows the 
locking pin to be withdrawn at any part of its upward 
motion. 

The Turret Slide has a movement of 21 in., and an 
automatic feed which can be easily and quickly — 
from the finest ever needed to the coarsest ej it has 
quick return by hand, and is counter-balanced by a weight 
inside of column. 

Price includes counter-shaft, wrenches, &c., all com- 
Weight 4,400 





a delivered f. 0. b. at Providence, R. I. 
bs. 


Illustrated Catalogue sent per mail, on application 


MACHINE TOOLS 


-AND—- 
IRONM-WoOoREBING MACHINERY 
OF EVERY DESCRIPTION. 


Boring’ & Turning MilIs, 
Driving Wheel Lathes, = Mae. IRON PLANER, 
Hydrostatic Wheel Presses, a 
GAR AMLE LATHES, Upilght Drill Presses, 

CAR WHEEL BORERS, SPECIAL PULLEY 
SCREW MACHINES, TURNING LATHES, 
Universal RADIAL Drilling — ef Special Palley Boring Ma- 

Machines. Bs ——_ chines, &¢,, &¢, 

jv Y : 4 

NILES TOOL WOR cK S, 
EXAMILTON, OFIIO. 

NEW YORK, 96 Liberty St. PHILADELPHIA, 713 Chestnut St. 











CHICAGO, 96 Lake St. 














OVERHEAD TRAMRAILS, 


WITH 
Weston’s Differential Pulley Blocks, 
ANY CAPACITY. 

The Weston Pulley Block is suspended from a trav- 
eler or trolley which runs freely on the lower flange of 
the track. The tracks,by means of curves and switches. 
ean reach any desired points. Plans and estimates 
furnished on application. 

SOLE MAKERS, 


| THE YALE & TOWNE MFG. CO, Stamford, Connecticut. 


New YorK—CHICAGO—PHILADELPHIA—BOosTon. 
Catalogues on application. 


HAPERS, TURRET LATHES sDRILLS 


: spo [)RULLS, sec DRILLS. 


32 ceuers “reed 











OVERHEAD TRAM-RAILS. 





















Lovee, Davis & Co. 
CINCINNATT, OHIO, 
year” Send for Prices, IT WILL PAY YOU. 


; TWENTY-INCH 
LFVER DRILL. 








Lp & EBERHARDT, E.E,GARVIN & CO. 


NEWARK, N. J 


E.co 


189 & 141 Centre St., New York, 


APPLY TO c 


MANUFACTURERS OF 


Machinists’ Tools 


INCLUDING 


MILLING MACHINES, 


20 per vent. more work than any other, 


Drill 
Presses, 


Hand 
Lathes, 
&. 


Send for 
Catalogue, 


seme ant 
BS OUL 


- 
«Ur 








Wood Planer, 








NovemsBer 27, 1886 


WHITNEY CO, 








HARTFORD, | Connecticut. 
seemeneneas. Double Head 


Traverse Drills 


For 54 in., 3 ia. and smaller 


Boring Mills, 


holes. 
48 in. and 66 in. Revolving Head Drilling 
Swing. Machines, 





Monitor Head Lathes and Screw ee Screw Slotting a and Shaving Machines, Rifling ee, “sie 
Coiling Machines. CHARLES H. BESLY & CO., Western Agts., 175 Lake St., Chicago, Ill., U.S.A 


wantroRD.) THE BILLINGS & SPENCER (C0, (or.v.s.a 


—MANUFACTURERS OF— 


Billings Bieyele Pocket Wrench, 4 &6 in. long, 


Pite-clias in 
every respect. 










ie BL Lh 
PATENT, FeBy 18,1879 







Drop eee of é 








Vertical Mill- 
ing Machine 


DROP FORGINGS of EVERY DESCRIPTION 
WARNER & READY FOR 
SWANEY, : 
ethan Delivery 
Beer ey erence demsscincsen 
. WOM, |2 “— “" Cross Rail. ‘Return 


— Illustrated 
Catalogue. | 


{ Boring and Turning Mill. Two 


Heads on Cross Rail. 


Pond Machine Tool Co. 


WORCESTER, MASS. 











2/IKNGINE LATHES 
on application. 


FROM 16 to 48 IN. SWING. 
|Lowell, Mass., U. S. A. 


GEO. W. FIrin. © 


Cuts, Photographs and Prices furnished 





| 
a | 


GEAR WHEELS & GEAR CUTTI 


Send for Catalogue D. 
GEREORGE B. GRANT, 
666 Beverly Street, Boston. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in, Drill is a heavy sub 
stantial tool, made for service, has 
steel shafts and spindle, Gears and 
racks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very 
ow. 

Our Key Seating Machine 7 or semempmses 
willsave enough in 60 days’ use to pay 17in 

Lathes, 20 in. 


first cost; no shop can afford to do z 
=) "24x24" 
Planers 3-33 co. 


without one. We have now ready for | 
= -sycamore & Webster St.,Cincinnati,Q. 


J. M. ALLEN, PREsIDENT. 


FRANKLIN, Vicr-PREsIDENT. 
d.°B. Prerce, 


Ww. 2. 





SECRETARY. 





For New Reduced 
PIICE LivT, Write 


THE 








prompts ~~. 9 Key Seat Ma 
~ chines and 20 in. Drills. "Tena for 
== Photo, and Catalogue. 


=~ W.P. DAVIS, North Bloomfield, N.Y. 











THE BUFFALO STEEL FOUNDRY,°*.:+-° 
ORDERS AND Gorman oucence | PRATT LETC! worth 





The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
208, 205, 207 Centre Street, corner of Howard, New York. 


TasionS 








J.M.CARPENTER Fa Tiiiiiliiiitiil 


PAWTUCKET.R.I. 
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